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Report of the Government Directors of the Union 
Pacific. Railroad. 


Boston, Dec. 7, 1878. 
<< CaRL ScuurRz, Secretary of the Interior, Washing- 
on: 

Sm : With the exception of a single one of their number 
(Mr. Chadwick, of Connecticut, who was originally made a 
member of the board in March, 1877), all of the present 
government directors of the Unior Pacific Railroad were 
appointed within the present year.. They none of them 
had any previous knowledge of the affairs of the corpora- 
tion, or were more than generally informed as to its rela- 
tions with the government. Under these circumstances, it 
was fortunate that, very shortly after their appointment 
was decided upon, two acts of Congress were passed which 
greatly simplified their work. By one of these acts the an- 
nual payments, allowances, etc., to be made to the govern- 
ment by the Union Pacific were fixed; while by the other a 
new bureau was established, in connection with the Depart- 
ment of the Interior, for auditing the accounts of that com- 
pany among others. These two measures of legislation ef- 
fectually relieved the present government directors from 
further considering many subjects which had en the 
attention of their predecessors. For the imm time 
being, and at least pending the action of the courts m cases 
arising out of the operation of the acts referred to, and 
which are now, it is understood, ready for decision, the 
financial relations of the government and the Union Pacific 
must be considered as definitely settled. This subject there- 
fore calls for no further discussion. As respects also the 
condition of the company’s finances, its resources and the 
disposition made of them, the government has its own au- 
ditor, and is in immediate possession of all the facts and sta- 
tistics which it would be in the power of government di- 
rectors to furnish. Neither have the present directors 
thought it incumbent upon them to further investigate 

uestions of the past connected with the construction of the 
Union Pacific road or its earlier operations. They have, on 
the contrary, deemed that they would best subserve the pur- 
pose of their appointment by strictly confining their atten- 
tion to questions of the present; giving the Department 
such information as they might be able to procure relating 
to the existing condition of the property, ond the policy now 
pursued by the direction in the management of the com- 
pany’s affairs. - 

The usual yearly inspection of the road was made in Sep- 
tember and October last. All of the members of the board 
took part in it, with the exception of Mr. Chadwick, who 
was prevented from so doing by business engagements. He 
therefore, does not join in that portion of the report derived 
from personal observation of the property or its mana 
ment on the spot. Both locally upon the ne and in the general 
offices of the corporation at New York and Boston, every 
facility has at all times been afforded the directors toward 
obtaining whatever information they may have desired. 
No disposition to withhold or conceal has at any time been 
apparent. On the contrary, from the nning, the fullest 
investigation seemed rather to be cou ; while more than 
once the feeling has been openly expressed that justice has 
not been done either to the actions or intentions of those 
now responsible for the management of the company’s af- 
fairs. A public inquiry, at once impartial and intelligent, 
could, it was claimed, result only to its advantage. 

So far as the inquiries of the present government directors 
have gone, they have been of a general character and have 
rela solely to the two subjects already referred to; the 
material condition of the property, and the business policy 
of those managing it: as ——— these also, the inquiry has 
necessarily nee oth Dg = superficial, The conclu- 
sions arrived at, so far as the are in m respects 

uite different from egy Scksere anticipated when 
the inquiry was begun. Such as they are 
could not be avoided. ee ae 


MATERIAL CONDITION OF THE ROAD, 


In passing upon the material condition of the Union Pa- 
cific Railroad, the first point to be determined is the stand- 
ard by which it shall be judged—whether by that in use on 
the eastern trunk lines, or by that in use on the best roads of 
the Mississippi valley, or by the less severe standard which 
is usually applied to the new roads west of the Missouri. In 
view of the facts, which it is unnecessary to more than refer 
to, connected with its organization and construction, it 
seems manifestly right that the Union Pacific should be 
judged by the most severe standards known among the rail- 
roads of the country. No good reason is apparent why it 
should not be held strictly to this test, or why its owners and 
officers should object to it. As is matter of common-knowl- 
edge, the road was practically built out of the public money 
and the stock, which now represents its ownershi repre- 
sents little besides the enterprise and energy w lich the 
— constructors put into their undertaking. The corpo- 
ration, on the other hand, received from the government an 
endowment of unprecedented liberality. The road was 
designed to be a great national thoroughfare—a monument 
of public liberality and of private enterprise. Under these 
circumstances those representing the government in the con- 
duct of its affairs would clearly not justified if in their 
inspection they applied any standards short of the highest 
known to the railroad system of the ccuntry. Especially 
would this be so, when, as in this case, the road, as a com- 
mercial enterprise, has proved a brilliant success: when its 
annual gross earnings, falling but little short of thirteen mil- 
lions of dollars, are the largest, with five exceptions only, in 
our whole railroad system. Neither are those earnings pe- 
culiarly absorbed in the necessary operation of the road. 
On the contrary, while but three companies only in the 
country—the New York Central & Hudson River, the Penn- 
sylvania and the Central Pacific—report larger annual net 
proceeds, the percentage of operating: expenses to gross re- 
ceipts (42 per cent.) has, during the three years, 
averaged lower with the Union P, than with any other 
great railroad company without exception. These facts are 
referred to in this connection, not to prejudice the coi 
tion, but simply to fix beyond a question the chasadler of 
the standard which should be applied to its road. 

In applying that standard, however, the directors have 
endeavored to bear continually in mind the peculiar condi- 
tions of climate, soil, traffic and population under which the 
Union Pacific is operated. While in many respects most 
favorably placed for economical working, that railroad is 
also subject to natural laws which seem peculiar to itself. 





For instance, the line was originally laid out and the road | 


was constructed rather, it would seem, to save time and 
money, and to earn a mileage subsidy, than with any regard 
to what are considered sound engineering rules. It was a 


avoided, without regard to curvature or undulation of track. 
As the subsidy was paid by the mile, such a method of con- 
struction, while it saved money on the one hand, earned it 


on the other. In ually con this original struc- 
permanent work, it would naturally 


ture into a first-c 
be expected, according to all established precedent, that the 
ments would be rectified, the embankments made 
higher, and the cuts deeper, while the surface undulations 
would have been reduced to " rience, however, 
has shown that, whether ously designed or , 
the original construction was for this particular road the 
best ene ee It has enabled the trackmen to 
contend succ ly with the clouds of fine, dry snow 
which drift in winter over the . filling every cut, but 
blowing clear of allembankments. Accordingly, whole 
tendency of the company in the renewal of its road-bed has 
been to seek the shoulders of the bills by curves and undula- 
tions, instead of going through them on straight lines at an 
even pate The effort is to keep the track at” all points 
slightly elevated above the country through which it runs. 
, again, as respects mason work. In the usual process 
of first-class railroad renewal, the gradual substitution of 
stene for trestles and filing is assumed as a matter of 
course. The Union Pacific, as certain large portions 
of its line, seems to be an exception to this rule. In many 
places the company is now even re original mason 
work of a fair order and replacing it wi piling. This, too, 
is done because experience shown that in their soil and 
with the climatic conditions under which they work, mason- 
ry is far more liable to wash-outs than piling. The annual 
rain-fall is not large, but at times it comes in torrents. No 
ordinary provision is then adequate for the water’s escape, 
and where the surface of the soil has been broken to put in 
mason work, without carrying its foundations down to bed- 
rock, the superstructure is peculiarly liable to be undermined 
and swept away. 
The same climatic conditions, on the other hand, affect the 
road most Svea as ots its economical operation. The 
character of the soil and its freedom from water obviate the 
reat difficulty of frost, against which the Eastern roads are 
forced to unceasingly contend. On very large portions of 
the Union Pacific, the directors were assured that the track 
and road-bed came each spring out of the winter in much the 
same condition, apart trom regular wear, in which the 
went into it. The soil neither heaves nor washes. 
again immediately affects the life of rails and ties, as well as 
the condition of the rolling-stock. Indeed, cottonwood ties 
were pointed out which had op ntly been in the track 
since the original construction of he road ten years ago, and 
which were still in good order. 
As respects fuel, ballast and building material, except 
wood, the Union Pacific, as compared with the generality of 
Eastern roads, is most advantageously placed. Contrary to 
all expectation, and again in ny ss defiance of experi- 
ence, the native soil thrown up from the road side during 
the process of original construction, has, on a lorge porns 
of the line, proved itself a ballasting material of the best 
description. Dry, elastic, and easily dled, it calls for no 
foreign admixture, and would hardly be improved by it. 
For only 280 miles of the entire line, or but 22 per cent. of the 
whole, yh foreign ballast ever deemed necessary. So also as 


ge- | respects fuel and building material, They are found in 


great plenty and of the best description directly on the line 
of the road, although in many cases a long haul is requi 
to get them where they are needed. Yet this haul isin every 
case wholly over the company’s own rails, and for it they 
can use their own returning rolling stock at their own con- 
venience. Practically its cost is thus reduced to a minimum. 

In the matter of grades, ,also, the line is, considering the 
elevation necessarily to be overcome, most fortunately cir- 
cumstanced. The whole eastern half of it, a distance of more 
than 500 miles, is a gently nemns western grade, averag- 
ing 10 feet to the mile; while the heavy grades of the 
mountain divisions are limited to three localities, respectivel 
of 50, 60) and 80 miles in extent, in which 90 feet to the mile 
is the maximum, and that at one point only. Of the entire 
1,086 miles of the road over 800 are most easy of operation; 
nor is this all. The overcoming of grades is, of course, a mere 
question of power. In the case of the Union Pacific the 
> and the power which overcomes it are met together. 

the coal mines are in the mountain divisions, allowin; 
for the difference between the value of the coal at the mou 
of the mine ($1.13) and in Omaha ($7.50), it would actually 
seem to cost the Union Pacific but a trifling amount more to 
haul its trains over the mountain west of Cheyenne than it 
does to haul them over the plains east of that point. 

As respects water and the price of labor, the company 
operates its road at certain points at a serious disadvantage. 
Indeed, in the Western divisions, the absence of water is 

robably more seriously felt than the presence of the 4 
Tn the matter of snow, on the other hand, the difficulties 
originally apprehended have been, to a t extent, over- 
come, and the expenses reduced until t y are no longer 
material. The officers have learned how to deal with it; and, 
during the past three — the entire cost of removing ice 
and snow, including the —— of sheds and fences, has 
added hardly 1 cent per mile to the expense of running trains, 

In ing upon the material condition of the line, it 
should also be borne in mind that in the traffic which the 
Union Pacific is called upon to accomodate, there is little 
which requires a or expensive handling. That is, the 
business, both freight and passenger, through and local, 
whether ——— and ending on the line of the road or 
not, is usually carried long distances, so that none of the 
complicated. movement and frequent interch of trains 
is required, which is usual on Eastern roads, This, of course, 
necessitates no such elaborate and costly arrangement of 
tracks, sidings, yards, buildings and general appliances as 
is found upon roads with much smaller traffic in other por- 
tions of the country. These need not, therefore, be looked 
for. The Union Pacific at present —— only those ac- 
commodations necessary for doing a business of the sim- 
plest known character. 


red | points have deteriorated with time and use. 
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any criticism of value. The officers are doubtless compe- 
tent, energetic and faithful; as, unquestionably, they are ex- 
. There is, however, nothing in the present pra in 
of the organization, as regards division of labor and y 
of detail, which would indicate that it is the work of any 
toler alk organizing mind. It gives rather the impression of 
being simple even to crudeness, and — lacking in system. 
This absence of thorough ome is very apparent 
whenever results are examined in detail. On the itself, 
for instance, it is evident that the standard of excellence, 
where it has been established at all, has not been fixed high 
ey or rigidly insisted upon. It is true that the Union 
Pacific has always been operated and renewed under circum- 
stances unfavorable at least to its thorough reor tion., 
Its ownership has more than once changed; and, as is well 
known, it has at times been in hands more solicitous as to 
movements of the stock market than honestly desirous of 
attaining even material excellence, The 1} mangement 
has accordingly never been the responsible management; 
nor, however good or comprehensive its ideas may have been 
has it ever occupied a tion which would have enabled it 
to carry them out. Meanwhile it is obvious that no system 
whatever has been pursued in fil up the subordinate sit- 
uations. As vacancies occurred officers have come to the 
road from all sections of the country, and have brought 
with them theories and methods which are far from uniform. 
The result is that there is no apparent uniformity of work. 
While the individual division superintendents and road- 
masters appeared efficient and faithful, they did not rong: 
nize the same standards, nor, it was obvious, did they in 
many cases have any conception of what the highest stand- 
This Mngular absence of red throug’ 
singular absence of system appea: hout, and 
in matters well calculated = excite surprise. The directo 
for instance, were unable to obtain any file or detai 
map of the road to aid them in their examinations, To sat- 
isfactorily i ta road without this, or a considerable pre- 
vious familiarity with it, is of course impracticable; and yet 
it appeared that, if such documents ever existed, the 
been destroyed and had not yet been replaced, pales. an 
respects mile-posts; if the Union Pacific ever has been 
divided off, except M section-posts, the metes have gene 
disappeared, so that it is now extremely difficult to locate 
anything upon its line except by stations and bridges. The 
unfortunate absence of standards is, however, most ap nt 
in the motive power and track of the company, For of 
course, the present management is but parti re responsible, 
and it is using its efforts to reduce the existing chaos into 
something like order. This, however, will require time. 
Locomotives and rails which are still good cannot, of course, 
be discarded, because unfortunately they were purchased of 
every possible pattern in the early days of the enterprise, 


CONDITION OF BUILDINGS, SHOPS, BRIDGES, EQUIPMENT AND 
RAILS. 


Passing further into detail, the directors found the general 
offices of the corporation at Omaha, the new depot buildi 
at Council Bluffs, and the several round-houses at the di- 
vision centres, all excellent structures and creditable to the 
company. This cannot be said of the stations and other 
buildings on the line, even those at the converging or cen- 
tral fate, like Ogden, Cheyenne, Kearney and Omaha, 
Originally cheap and temporary, the structures at these 
Large and ex- 
pensive renewals in this respect should already have been 
made, and cannot much longer be deferred. 

The general repair shops of the company at Omaha ma 
originally have been laid out upon a convenient plan, but 
so, it was one which unfortunately did not admit of exten- 
sion, 

Accordingly, as the requirements of the company have 
increased these shops have become inconvenient, and their 
reconstruction on a larger scale would seem to be a mere 
question of time. The division shops, on the other hand, as 
well as the rolling mills at Laramie, seem to have been well 
designed, and are a! sufficient for all requirements, both 

resent and future. Judging by a very superficial examina- 

jon, and the results as seen through the returns, the sho 
seem to be well and skillfully managed and open to no criti- 
cism, 

The road seems to be liberally equipped with rolling stock, 
which is apparently kept in very good order. There 
is a great abundance of excellent motive power, though the 
locomotives are of a number of different patterns, In: , 
this department of the ap aes Ae service, perhaps more than 
any other, reflects credit — t. 

is respects its bridges, the company seems to be pursuing 
a systematic and sufficiently liberal policy of renewals. The 
original structures have lasted remarkably well, The larger 
wooden truss bridges are now being replaced by iron ; and 
the trestle and pile bridging, where it could not be gotten 
rid of by embankments, seems to be kept in ey repair 
For reasons which have already been referred to, the substi- 
tution of mason-work for piling in the smaller bridges and 
culverts does not form a part of the company’s policy of 
renewals. 

The road-bed is, as a whole, not yet brought up to the 
roper standard, as itis in many ey light, narrow and 
ow. It is, however, being — ifted and improved, and 

it is safe to say that the work of renewal, in this respect, 
will more than keep pace with the renewals of iron. If the 
srinciple as respects curves, cuts, embankments and undu- 
eious upon which the road is now being operated should 
rove permanent, as well as correct, the bringing the road- 
up to a condition of standard excellence, including the 
important item of ballasting, will be a simple and inexpen- 
sive matter. 

The lack of standard and system which has been remarked 
upon in other a is peculiarly noticeable in the matter 
of ties. The road is, as a whole, very well provided with 
them; indeed, not infrequently they exceed the regulation 
number of 2,640 to the mile, and are so close together that 
there does not appear to have been sufficient space left be- 
tween them to enable the section men to fully work the bal- 





Taking all these things into consideration, and making full 
allowance for them, the directors are unable to say that the 
present condition of the Union Pacific road is in all respects 
satisfactory. On the contrary, when measured by the stan- 
dard which has been suggested, its deficiencies are many 
and apparent. The policy as respects the completion and 
renewal of its road which the company apparently has pur- 
sued, and now is pursuing, might, —* fudged by the 
test of strict business ples in the wd management 
of a practical monopoly, be deemed a fairly liberal one. In 
making their examinations, it is true, the present directors 
labored under the great difficulty of having no previous 
knowledge u which to base a comparison, but it is never- 


slowly, to a fair degree verage excellence. It is 
however, far short of what with its original endowment and 
large present es it ought to be, and very far short in 
alm every of that standard of excellence, 
both in scope and in detail, to which those familiar with the 
great trunk lines of the country are nuw accustomed. 


THE OPERATING MANAGEMENT. 





surface road, in which cuts and embankments were carefully 


As regards the local ment, the directors are not 
sufficiently acquainted with ‘those who compose it to offer 


theless sutficiently obvious that the property, instead of de- | 
teriorating, is being ages up with steadiness, though | 
a still 


last. Little attention seems anywhere to have been given 
| to the careful spacing of the ties, and if any rule in this re- 
| spect was ever daid down a rigid compliance with it on the 
| part of the road-masters has obviously not been insisted 
|upon. This is the more noticeable as the character of the 
| soil and absence of heavy ballasting would seem to make a 
| careful observance of some rule in the matter peculiarly de- 
| sirable. It would, however, seem that great numbers of 
| ties have from time to time been put in the track with 
| very little regard to their size; while none have been taken 
| out until they were thoroughly rotted through. The a 
is not less devenly, and there is thus an absence of sym- 
metry and a disregard of appearance about the track, when 
examined in detail, which is not suggestive of a first-class 
railroad. 

It is in the character of its rails, however, that the Union 
Pacific is most deficient. Considering the large income of 


the company and the recent low price of steel, the economy 
of renewals in this respect has been carried much too far. 
While, during the last six years, first-class roads in other 
parts of the country have wholly replaced their iron with 
steel, removing every defective rail from their tracks, the 
Union Pacific has thus renewed but 200 miles out of 1,006 


| This comparatively small portion of its track is fairly upto 
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are not sec- 
tions of track where there are rails of different pattern and 
of varying lengths, with joints even or broken, case 
may be, resting on chai 
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those two places. For the cenrioge of merchandize to points | tice, is probably not true. The carelessness of workmen, 
on the line of such roads three miles from their termini, those | and the want of proper appliances, may at times cause more 
roads charge and receive, probably, at least 5 cents a/| or less variation in the treatment which the successive 
hundred, At any rate such charge would not be considered | ‘‘ blows” or heats in the Bessemer converter receive. The 
unreasonable. Not one of those roads, or indeed any road in | variations are, however, undoubtedly small, and where care 


or suspended between the ties; rails which have been cut the country, would think of charging a locul fare of 50 cents | is taken, and the Bessemer process given its full chance, the 


and turned and handled, and which are low at both joints 
and crushed in the centre, Nor, unfortunately, are these 
very exceptional. The rstood to be that no rails, 
having service in them, of over 16 feet in length are to be 
removed from the track, and during their inspection the 
directors not infrequently saw them of 12 feet in length and 
even less, That portions of the road can under such cir- 
cumstances safely go into the winter must be due to the for- 
tunate freedom of ‘the soil from frost. It could not be done 


suggested to the directors 
Served to were a portion of the originel iron of the road, 
which was of such a hness and strength that, 
in spite of its battered appearance, it was still kept in the 
tracks for the simple reason that, even in its present con- 
dition, it was found to outlast new iron. It would vane 
however, be suggested that this o iron is in its presen 
lamentable state superior to steel; and it_is with steel that 
first-class are now equi The Union Pacific, more- 
its iron, continues the matey me long since 


as res 
erin D ng down in front 


abandoned by solvent companies, of pu r 
of its stations the r rails taken up among those still 
having service left in them, upon the ground t, as the 
trains run at slow speed before the stations this description 
of rails can be used without danger. Judged by any stand- 
ard now in use on the first-class roads of this country, no rail 
which is not safe to run over at speed is thought safe to keep 
in a main track anywhere. Certainly the careful collection 
of such rails in the tracks before stacions indicates an utter 
disregard of appearances and absence of pride which should 
not be found in those managing a gr continental thor- 
oughfare, The directors feel that in t the condition 
of the road is open to sharp criticism, and that they would 
be failing in duty if they refrained from expressing it. 

In conclusion, their examination has led the directors to 
believe that the policy now pursued by the company in re- 
gard to the material condition of the property, while careful 
and sufficiently safe, is Fa means liberal. The impression 
given to an i r is that the principles of economy are 
very rigidly impressed by a distant board of direction on 
the local management. The percentage of operating ex- 
penses to gross earnings is very closely watched. However 
it might be if the road were completed and brought through- 
out up to a first-class standard, it is obvious that the percent- 
age of openating is now smaller than it should be, 
and the reason that it is smaller is made plainly apparent by 
any close inaeeeeon. The policy of the company in this re- 
spect has not been such as the country had a right to expect 
or the government to insist upon. 

[The portion of the report which we published last week, 
on the relations of the road to the public and to other rail- 
roads, follows here in the report. ] 

THE OMAHA BRIDGE CHARGES, 


The question as to whether the legal terminus of the Union 
Pacific road was upon the west or the east side of the Mis- 
souri River—in Omaha or in Council Bluffs—has heretofore 
excited much public interest and e the attention of 
the government rs, This q m was some years 
ago finally decided by the Supreme Court in favor of the 
east side of the river. (Union Pucific R. R. Oo. vs. Hall, 
1 Otto, 848), As the proceedings in this matter are of public 
record, and as such are accessible to the government, no fur- 
ther reference to it would seem to be here necessary. In ac- 
cordance with this decision, the bridge across the Missouri 
River has become an in portion of the through line, 
and the Union Pacific now run to the union depot 
at Council Bluffs. The connection with the various roads 
east of the river is there made, 

This action of the courts would seem finally to dispose of 
the question of the Omaha Bridge charges, which have for 
years been the occasion of much public discussion, especially 
at Omaha, It is, however, still locally urged that the bridge 
aliowances in the division of yy from through business 
made to the Union Pacific, and the rates charged for the 
carriage of persons and merchandise between Council Bluffs 
and Omaha, are excessive, if not illegal; or, as it is usually 
stated, they constitute an onerous and special tax, which 
the corporation has no right to levy, of 50 cents a head on 
every person and $1 on every ton of merchandise which 
crosses the Missouri on the Union Pacific tracks. So far as 
these complaints relate to the legality of the allowances 
and charges, the directors do not feel it incumbent upon 
them to either form or e an opinion, That question 
the courts must decide. far as their propriety or reason- 
ableness is concerned, the matter is one clearly within the 
province of the board, As ts through passengers or 
freight the allegations refe to would not appear to be 
sustained by facts. It is true that, in the division of receipts 
from voges business among the connecting roads, an al- 
lowance for bridge charges is made to the 
Union Pacific. But it does not follow that the total 
amount paid, either by the passenger, or unon the goods 
crossing the river, is at all increased thereby. It would 
seem, on the contrary, to be merely another question arising 
out of those methods of division already referred to. The 
total eos rate, whether fare or freight, is a fixed sum. 
Before dividing this sum, a certain amount is deducted and 
allowed to the Union Pacific on account of the Omaha 
Bridge. It is a mistake to suppose that, if this amount were 
not so deducted and allowed, the through rate would be 
diminished by anequalsum. No such reduction has usually 
been made in other and similar cases elsewhere, or would 
probably be made in this case, but, the total amount remain- 
ing the same, itis not impossible it might be divided in a 
slightly different ratio, In other words, the Omaha Bridge 
allowance is a matter between the , in no way neces- 
sirily affecting the public; and, as arule, the roads have been 
found quite capable of care of their own interests. 
In this case it is not pro that the government should 
establish a tixed through rate; and it is not apparent why it 
shoul 1 concern itself in the division made by the roads of the 
rate fixed by them, 

The same fares and freights are, however, ch on the 
local travel and traffic between Omaha and Counc Bluffs as 
upon the through, that is, 50 cents for each person and $10 
per car, or 5 cents per hundred, on merchandize. As 
the last, judged by all usage, the amount named cannot be 
considered unreasonable as a terminal charge in a case in- 
volvi «7 such an outlay for facilities as that at Omaha. So 
far as the directors know, it is customary for railroads under 
sich circumstances to demand and receive terminals, and 5 
cents per hundred is not an unusual one. The case is differ- 
ent as respects local passengers. For them it is neither 
customary nor in itself reasonable to charge heavy local 


on passengers between the same pvints. If they did, it | wantof uniformity of product, so far as that uniformity de- 
would simply result in their passengers taking other means | pends upon treatment or method of manufacture, should be 
of conveyance. In such cases 10 cents is the usual and | very small. I would not be understood as saying, however, 
reasonable fare, and the directors are unable to see any | that I think the Bessemer process has reached its full de- 
reason why this should not be adopted by the Union Pacific | velopment, or is incapable of further improvement. The 
as the local passenger rate across the bridge. | difficulty of obtaining solid ingots, whether it is better to 
THE LAND GRANT | use the bottom or top cast, whether the slag is ail separated 

‘ | awe cases, at what temperature the rail io go 

’ ; : | through the rolls, and especially the last pass, and how to 
interest of the Union Pacific Company in such portions of | pot this temperature, one questions still cwatting solution, 
its land grant as still remain unsold bas, under a recent deci- | and | think it undoubted, that to one or more, or possibly 
sion of the.Department of the Interior, become a subject of lit- | 4)] combined, of these uncertainties are due some of the 
igation. Itisno part of the duty of the government directors | anomalies which are often met with in steel. 
to discuss the merits of that question. However this litiga- | Nevertheless, assuming, as has already been stated, that 
tion may result, there are certain questions connected with | the Bessemer process, as at present understood and worked, 
the Union Pacific land grant which apparently will not be | is capable, in careful hands, of turning out a moderately 
affected by it, but which from every point of view would | uniform product, so far as that uniformity depends upon 
seen: to call for some additional legislation. As is now gen- | ¢;eqtment or method of manufacture—wbich is undoubte dly 
erally well known, the land covered by the Union Pacific | the case—the question how to obtain a good rail becomes 
grant varies preatly in character. Scarcely one quarter | one ag to the chomieal composition of the steel, and this is 
part of it can be classed as arable, while more than half the | the part of the problem to which I have devoted some labor 
remainder—some 4,500,000 acres—is supposed to be availa- | and study, We are fortunately however, not entirely de- 
ble for grazing purposes. The rest—8,000,000 acres—comes | nendent for uniformity of preduct, so far as that uniformity 
under the general denomination of waste lands, the value of | depends upon treatmeut or method of manufacture, upon 
which, apart from mineral deposits, depends upon climatic | the uniformity with which the rail marufacturers work the 
changes in the more or less remote future. To be of any | Bessemer process, Just here comes in the sphere for appro- 
real service these lands not arable must be held in large | priate physical testsand inspection. For example, it seems 
tracts as cattle ranges, vast extents of which are dependent | clear to me that if a “blow” or heat in the Bessemer con- 
for value on the control of a water front. The system of | verter is badly treated at any point during the manufacture, 


But one further wioet remains to be considered. The 


alternate sections in which this land is now held under the | 


to a disposal of it.’ Alternate sections only can be con- 
imply a practical enpoy went without ownership of several 
adjoining sections. Under these circumstances the expedi- 


lands west of a point at or near North Platte would seem to 
be obvious. The directors are aware that this whole subject 
was discussed in the annual report of the Secretary of the 
Interior for the year ending June 80, 1877 (p. 21), and they 
refer to it now simply because nothing has yet been done to 
carry out the recommendations then made. 
amination on the spot shows that the matter is one of conse- 
quence, The mistake of applying legislation intended for 
arable lands to grazing or desert lands should be rectified, 


referred to. An exchange should be made—the government 


tions on the other side of it. In this way the interésts of 
both parties would be subserved, while title could be given 
to tracts of the necessary size. It is unnecessary to discuss 
at this time the details of the proposed legislation. The nec- 
essary provision would, of course, be made in it t» protect 


pediency there would, however, seem little room for question. 
CHARLES F. ADAMS, JR., 
DANIEL CHADWICK, 
GrorGE B. SmyTHE, 
RALPH P. BUCKLAND, 
CHARLES C. HOUSsEL. 





ties of Steel Rails.* 


BY ©. B. DUDLEY, PH,D., CHEMIST, PENNSYLVANIA RAILKOAD 
COMPANY, 








In the spring of 1877, the Pennsylvania Railroad Com 
pany became so dissatisfied with the average life and wear 
of the steel rails it was then able to procure that it deter- 
mined to make an investigation into the chemical composi- 
tion and physical properties of steel rails, with a view, first, 
to answering the question why one steel rail has to be re- 
moved from the track after, perhaps, 8 months’ service, 
while another lasts 10 vears; hy secondly, if this investiga- 
tion succeeded in throwing light.on this ee subject, 
to use this information in securing better rails in the future. 
The results of that investigation are contained in the follow- 
ing report. In presenting this report to the Institute of 
Mining Engineers, which Tom permitted to do by the kind- 
ness of the officers of the Pennsylvania Railroad Company, 
it has been thought best to retain the form and style in 
which the report was written. For although the report was 
originally written for the officers of the 
road Company, and, consequently, the discussion of details 
made a little more full than if it had been written as a scien- 
tific paper, yet this very fullness of detail may not be amiss 
ina Rela where knowledge is so urgently needed. 

REPORT. 

Theo, N. Ely, Esq., Supt. Motive Power, Penna. R. R. Co.: 
Dear Sir: I have finished the examination of the subject 
of steel rails in connection with their chemical constitution, 
physical properties and wear, which has occupied my atten- 
tion and study, more or less constantly, for six months past, 
and beg leave to present thereon the following report: 

The question which led to, and has followed in all its de- 
tails, the investigation embraced in this report, is: How 
shall the Pennsylvania Railroad Company obtain steel rails 
which shall give a satisfactory wear and be uniform in 
quality ¢ 
In order to understand the attempt which has been made 
to answer this question, it will be necessary to state a few 
eee mreng principles. It seems to be agreed among metal- 


sets of circumstances: first, upon its chemical constitution, 


go land-grant legislation effectually puts a stop | 


veyed, and the control of a water course in one section may | 


ency of some legislation affecting the grazing and waste | 
A personal ex- | 


and rectified in the manner already suggested in the report | 


ceding to the railroad company all the sections on one side | 
of the road, and receiving from it, in lieu thereof, all the sec- | 


all private rights heretofore acquired, As to its general ex- | 


The Chemical Composition and Physical Proper: | 


Pennsylvania Rail- | 


urgists, that the quality of a piece of steel depends upon two | 


) that the steel is spoiled, appropriate physical tests and in- 
| Spection will reveal this fact, ae thus enable us to protect 
| Ourselves by rejecting that “blow.” So that the question 
| with which we started, viz : How shall the Pennsylvania 
Railroad Company obtain steel rails which shall give satis- 
| factory wear and be uniform in quality ¢ seems to be re- 
solved into two others, viz.: (1) {ith the present known 
inetallurgical methods in the Bessemer process, what chemi- 
cal composition shall the Pennsylvania Railroad Company 
prescribe for its rails? and (2) What physical tests and in- 
|spection shall it apply to secure uniformity of product ? 
| What follows is an attempt to answer these questions. 


I. AS TO CHEMICAL COMPOSITION, 


It is well known that there are six impurities which exist 
in nearly all iron and steel in greater or less amount, which 
are known to have important influences upon its quality, 
even in small quantities. These are carbon, phosphorus, 
silicon, manganese, sulphur and copper, and when we speak 
of the chemical composition of steel; we mean the amount of 
| these various impurities which the steel contains. Steel, 
| and especially pig-iron, contain other impurities, such as 
| titanium, cobalt, nickel, arsenic, etc., but these are commonly 
| disregarded in analysis because their amount is usually very 

small, and some of them are not known to have any influence 
| upon the quality of the metal. A discussion as to the influ- 
| ence of these various impurities upon the quality of steel 
| will follow later. It is sufticient here to say, that almost the 
| only effect that sulphur and copper are known to have on 
| 


steel, isto render it what is technically known as ‘red short,” 
that is, if a steel rail bas too much sulphur and copper in it, 

| it crushes in the rolls or flies to pieces during manufacture, 
| l am unable to find, anywhere, that sulphur and copper are 
said to have a deleterious effect on the wear or durability of 
a rail, and, indeed, some metallurgists claim that they are 
advantageous in this respect. I have, therefore, not deter- 
mined the sulphur or copper in the analysis given below, and 
would not recommend to prescribe any specifications in re- 
gard tothem. We can safely trust the rail manufacturers 
not to give us rails containing too much sulphur and copper. 
As to the other four impurities, the question now arises 
bow much of these various substances ought a good steel rail 
to contain? In order to answer this question, twenty-five 
pieces of steel rail have been carefully analyzed for carbon, 
phosphrus, silicon and manganese. The borings for analy- 
sis were taken out of the physical test pieces described below. 
The chemical work was Ay done in duplicate. The carhon 
was determined by combustion, working upon 7 grams, dis- 
| solving out the carbon with solution of the double chloride of 
copper and ammonium, and burning with chromate of lead. 
The phosphorous was determined by the molybdate of am- 
monium method, working upon 8 grams, and dissolving 
the steel in aquaregia. The manganese was determined 
by the bromine method, separating the iron as basic 
acetate, and using acetate of soda as the precipitant. The 
| silicon was determined in the usual way, working upon 10 
grams, and dissolving in ‘hydrochloric acid. The twenty- 
five samples of steel rail which were analyzed have all been 
in actual service; some of them have broken in service, 
some have crushed in service, some have worn badly with 
short service, and some have endured long and hard service. 
The brands of steel represented in the series, are; Pennsyl- 
vania steel, Cambria steel, Lackawanna Iron & Ccal Co.’s 
steel, Cammel steel, Mersey steel, Ebbw Vale steel and John 
Brown steel. It was thought that the series would repre- 
sent, as fairly as a series of twenty-five samples could do, 
the actual results of good and bad service of rails on the 
Pennsylvania Railroad. Moreover, the samples were taken 
from all parts of the road, thereby rendering inoperative the 
influence of local causes upon the life and wear of the rails. 
If now the chemical composition of the good rails should 
show uniformity within narrow limits, while the chemical 
composition of the bad rails should likewise show uniformity ; 
and if these uniformities of chemical composition in the 
| good rails and bad rails should differ from each other, it 
| would seem to be fair to conclude that the composition of the 
| bad rails should be avoided, while that of the good rails 





| should be adopted. That the good rails show a moderate 








and, second, upon the treatment which the metal receives | uniformity of chemical composition, different from that of 
either during or after its manufacture. In other words, a | = uomiaukaaes. I think, from an inspection of 
where certain niwieel walle of acemen — | One or two things more ought to be mentioned. In order 
ductility, power to resist wear, etc.; or again a different to measure the value of a rail as to whether good or bad, the 
chemical constitution and treatment will give a piece of stee] | @Ppproximate tonnage which has passed over each of these 
which will differ in one or more of these respects from the | P!¢ces of rail has been computed ; it being of course evident 
first; the former being possibly more valuable for rails, the | to all that the burden which arail has sustained, even though 
latter for cutting-tools. = | approximately determined, isa much more accurate mea- 

Now it is to be confessed at the outset, that our knowledge | sure of its value than time of service. Again, position ina 


ts | of these two sets of circumstances, viz.,' the chemical consti- | ‘™@ck, whether on a curve or on a straight line, and also 


tution and treatment necessary to secure such a piece of | Whether subject to high speed or not, obviously have an 
steel as is desired, is far from being all that could be wished | ‘fluence upon the durability of a rail, and attention has 
for. Nevertheless, some things are known, and the work | been given to these points in estimating the value of a rail. 
which is described below is an attempt to add to our knowl- | 1t will be noticed in the tables which follow that the princi- 
edge in this respect, with regard to steel rails. le of measuring the value of a rail by the tonnage which 

Now, inasmuch as all our steel rails are made at present | 2S passed over it has not been strictly followed. ‘The rails 
by the "Bessemer or pneumatic process, and inasmuch as the have been divided in the tables into two classes on this prin- 


re ath : i: | ciple, viz.: Those which crushed or broke in service and 
terminals. They handle themselves, and share the benefita | COMditions of successful working of this procoss are pretty | E - : ate sos 


of stations, bridges, etc., only in common with all other a oes go y be megge lens Sod 4g re igs | areregarded as bad rails and the latter as good rails. This 


passengers, For instance, many railroads in this country 


terminating in great cities have far larger amounts perma- always alike. 


nently invested in terminal facilities than the Union Pacific 


those which did not crush or break in service. The former 
That this is an actual fact in prac-| principle of division brings among the bad rails four whose 
; tonnage is higher than the lowest tcnnage of any rail among 


* A paper read before the-October (1878) meeting of the Ameri-| the good ones. but in view of the liability to accident 








has invested between Omaha and Council Bluffs, including-|-can Institute of Mining Engineers, 





which a broken or crushed rail may occasion, I think no one 
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will claim that a rail which has broken or crushed in service 
should be classed among good rails, even though its tonnage 
may entitle it to be so rated. 

Finally, as a means of determining whether good rails dif- 
fered from bad rails in me Ee qualities, such as tensile | 
strength, ductility, etc., and if it was found that they did | 
so differ, as a means of enabling us to specify — physical | 

tests the steel for our rails ought to stand, careful hysical 

tests have been made of every piece of steel analy except | 
two, the samples sent for analysis of these two being so small | 
as to prevent physical tests being made. The physical tests | 


were made on Prof. Thurston’s torsional testing machine, as | 


being the best means of determining the largest number = 
physical qualities at a single test. A copy of the dia; 


obtained in making these tests accompanies this repo vend 


will be referred to later. 


The history of each piece of rail analyzed, together with | 


an outline sketch of the piece (one-third size) as it apoueee 
when removed from the track, the tonnage, chemica analy- 
sis, and results of physical tests are given in order below. 
Following these is a tabulated statement of these results, 
and the conclusion drawn from them. 

CHEMICAL ANALYSIS. 


CBPROR 6s <0 dsveensscvece 0.359 
Phosphorus.......... --- .156 
Manganese..........-.+++ 505 
GE ae aos da veiccececes .035 
- Total hardeners. ... 1.055 
* in P. units. .39.4 
| PHYSICAL TESTS. 
| Angle of torsion......... 111° 
} | Moment of torsion...... 333 
| — strength at rup- 
| | . © \« -SRBRRe cece tases an 78,255 
| | Tensile strength at elas- 
oe BR idneca«0s cones 30,550 
Percentage of elonga- 
WOO. sc ; naseeetesonecss 16.898 
Proportional ultimate 
resilience,...........-. 29.80 


No. 32.—Broken near Edgar Thomson Steel Works, first time 
train passed over it. Tonnuge, 0,000,000 tons, 
CHEMICAL ANALYSIS, 
CarDeR..occc0cr 
Phosphorus... oa 
Manganese...........+++. 
GEIGOR . cericctcavtseouces 





Total hardeners... 
* in P. units. ..¢ 


PHYSICAL TESTS. 





Angle of torsion......... 106° 
Moment of torsion,...... 340 
Tensile strength at rup 
DUO. vanns. 005.1006 s9nsoes «79,900 
Tensile strength at elas 
0G Tha vs er0t canes 83,135 
Percentage of elonga- 
83 | ear eae 15.509 
Proportional ultimate re- 
GENGD, bao sind scene iin 28.60 
No, 83.—In service from June, 1875, to September, 1876; sixteen 
months. Was in south track on’ 9° cur ve, just east of Colum- 


bia Tunnel. / rokein service. Tonnage, 10,027,131 tons. 


CHEMICAL ANALYSIS. 


eth... siiisnsn etnesocness 0.337 
PRORBMOVOR, 06.6 sabe ess revere .056 
Mangunese............ . ..-. ¢4 
Gt 5k desardedaibeteas dns .056 
Total hardeners ...... -823 

’ in P. units..... 27.1 


PHYSICAL TESTS. | 

No physic:.] tests were made, be- 
cause of smallness of piece of rail 
sent. 





No, 26°.—In service from October, 1868, to November, 1876; eight 
years, one month, Wasin south track on 9° curve , just west 
of Valley Creek Bridge. Tonnage, 44,636,201 tons. 


CHEMICAL ANALYSIS. 





amas 55 5 vies kareeds 05 Yoes 0.573 
SROUROOOR ys cos 000 Kckbed .075 
Manganese........ betdes .853 
| ARs: oe 
Total hagieness bee 1.688 
in P. units..... 52.9 
PHYSICAL TESTS. 
Augle of torsion.......... 101° 
Moment of torsion. 433 
Tensi.e strength of ‘rup- 
OMI: concdamenanense ice 101,755 
Tensile strength at elastic 
ee ee ee ee 43,005 





Percentage of elongation, 14.169 
277 Proportional ultimate re- 
GOMOD Es cxenendixe ss nciees 36.81 
In service from September, 1872, to December, 1876; 
four years, three months. Wasin south track on tange nt, 


about midway between South Vlizabeth and Linden. Broke 
in service. Tonnage, 16,600,728 tons, 


No, 227. 


CHEMICAL ANALYSIS, 


CONDI oncesek bonveceees 0.35 
Phosphorus....... ...... .132 
MOMPAROEG sce o sce cecces 552 
a0'64.505065" ess eden .050 
Total hardeners ; 1. 088 
= . units... .38.5 


PHYSICAL TESTS. 

No physical tests were made, 
because of smallness of piece 
of rail sent, 

282 





1877; one 


No, 282.—In service from August, 1875, to January. 
Was in single track near Marr's’ Run 


year, five months, 





| 


| 
| 
| 





Station, on N.C. Ry. Broke in service. On tangent. Ton- 
nage, 4,535,318 tons. 
CHEMICAL ANALYSIS, 
CarbNO....00 vsvcseoss . 0.787 
Phosphorus............. .056 
Manganese............... -670 


Total hardeners... 1.148 | 
“in P. units. .36.6 
PHYSICAL TESTS. 
Angle of torsion......... 7? | 
Tensile of —— pba ees 306 | 
ensile strength at rup- 
SRR Se CR 71,910 | 
Tensile strength at elas- | 
rhe A aay 30,550 | 
Percentage of elongation 6.467 | 
347 Proportional ultimate 
resilionce.............++ 16.65 
No, 347.—Broke after five days’ %ervice on New York Division. 
Tonnage, 0,000,000 tons, 


SUG. oes bc clcctadedie es .035 | 
| 





No. 391.—In serv 





Pro 
silie’ 


CHEMICAL ANALYSIS. 


er. a iaad eb adaieeel ac | 
OrUs...... ineveonae p 
Manganese..........-.---- .380 
BENG 1s. . ccacen-cée-nbnsceses .053 
Total paqgenens. . war 8 .946 
n P. units... .35.8 
PHYSICAL TESTS. 
Angle of torsion........... 85° 
Moment of torsion.. 342 
— strength at rup- 


a. of elongation. . 10.22% 


rtional ultimate re- 
svsassens a0seeh 24.68 


No. 371.—In service from July, 1876. to March, ere eight months. 
i 


Was in single t 


, on Tyrone 
of Mount Pleasant. 


| COBO. cc resccvce vescecce 0.416 
Phosphorus......... .. .-. 155 
Manganese................ .460 
ER es sass otascssseceees .034 
Angle of torsion....... " 2 
Moment of Torsion,....... 346 
— strength at rup- as 
Tensile strength at elastic 

limit 30,550 
472 Percentage of elovgation. . 14. 433 
Proportional ultimate re- 


silience........ 





¢ Clearfie 
On curve 16°, 


vision, south 
Tonnage, 2,741,056 tons. 


CHEMICAL ANALYSIS. 


Total nogpnee. 
in P. units..... 40.3 


PHYSICAL TESTS 


1,065 


Pek i ae B10 


mn 


No. 372.—In service from July. 1876, to March, 1877; eight months, 
Was in single track on 18° curve, Tyrone & Clearfield Divi- 


sion, south of Mount Pleasant. 





Pro 





Tonnage, 2,741,056 tons. 


CHEMICAL ANALYSIS. 





COE i is ose vceceedoncene 
Phosphorus. . : 
Manganese.......... : 
6 65-0ndns580) 00000008 
Total hardeners. ..... B74 
in P. units ....33,2 
PHYSICAL TESTS. 
Angle of torsion.... ...... 102° 
Moment of torsion......... 281 
Tensile strength at rup- 
Dros threes, 18baksgbnben 66,035 
Tensile strength at elastic 
innntestbices sarenbete 25,850 


Percentage of elongation. .14.433 


rtional ultimate re- 


GROMER. 0 0c ccvcvceccces vs 23.06 
No. 373.—In service from July, 1876, to March, be eight months. 


Was in single track on 20° curve, Tyrone & 


sion, south of Mount Pleasant. 


Carbon............56 cecccsees O 
Phosphorus............ .-.. .166 
Manganese...........+-.+5- 316 
WR scceccrtpcreserercosee .032 
Angle of torsion............ 120° 
Moment of torsion......... 322 
Tensi 
| * elas ti 

Mae...» ceveccecesccveconrs 31,728 
Percentage of elongation. .19.514 
Proportional ultimate r esili- 

ene 3 





learfield Divi- 
Tonnage, 2,741,056 tons, 


CHEMICAL ANALYSIS. 


Total hardeners...... 817 
* in P. units...... 34.6 


PHYSICAL TESTS 


le strength at rupture,75,670 
elas c 


Doanevevesesreseves sion 31,21 


388.—JIn service from March, 1867, to March, 1877; ten years. 
‘Was in north track on a tangent near Ardmére Station. 


Tonnage, 37,005,142 tons. 


COI 6 vss000c6ee0ee0 ++ .6 


CHEMICAL ANALYSIS 


Phosphorus.............. .... 


Total hardeners 





ence, 


No, 389.—In service from March, 1872, 
one month, 


Huntingdon, Tonnage, 34,333,6: 


4 F ; ‘ y 
Manganese.................+. j 
Pb ane tsteseseccnsrcose «+ 0% 

“in P. units.. .....39, 
PHYSICAL TESTS. 
Angle of torsion ............. 121° 
Moment of torsion . . 320 
Tensile strength at rupture. 75,200 
“ elastic 
TPT eee 30,550 
Percentage of elongation... .10,813 
389 Proportional ultimate resili- 
peu eekbaesedusanacahene 31.02 








to April, 1877; five years, 


Was on south track onac urve, one mile west of 


39 tons. 


CHEMICAL ANALYSIS 


Phosphorus............+.-+++ 057 
MAng@anese.......cccesecceeee 454 
Gs seat abcecre pedeonnee-oe 068 


Total hardeners........ 70 


in P. units 25.9 
PHYSICAL TESTS 


Angle of torsion ........ 126° 





ence. 


No, 390.—In service from March, 1868, to March, 1877; 


Carbon 9 
77 
Momen i 
Tensile 
“elastic 
WN. icy Hides dee esieanses ce 32,900 
Percentage of elongation... .°21.537 
390 Proportional ultimate resili- o 
06060000004 b000s 0ber08 31.95 





t of torsion 
strength at rupture. 
elas 


302 
-70,970 


nine 





years. Was in south track on 2° curve, on eastern slope of 
mountain. Pittsburgh Division. Tonnage, 47,332,411 tons. 
CHEMICAL ANALYSIS, 
Carbon. ....cccceccressersoene 0.204 
Phosphorus........ ..+-0eee0+ 8 
Manganese........ --++-s00++- 4 
BUNCOD oo icccscccccccsce cvocee 20 
Total hardeners......... 849 
“in P. units,......... 36.0 


PHYSICAL TESTS. 


Angle of torsion ..........+++ 117° 


Moment of torsion 





333 


Tensile strength at fa at ge 78,255 


ast 
PR co corcccccnesescccresses 33.605 
Percentage of elongation... 18.626 
30 Proportional ultimate resili- 
CBOB. 2 ceccsccccccccsoscees 32.42 





ten months. 
west of M. P., 
tons. 


ice from June, 1871, to April, 1877; five years, 
Was in south track on 4 
84 from Pittsburgh. 


6° curve, 1,700 feet 
Tonnage, 30,873,173 


392 
No. 392.—In service from A 
Was in south track on 4 


Srom Pittsburgh. Tonnage, 32) 957,% 





a 
) 


CHEMICAL ANALYSIS. 





Total hardeners........ +729 
in P. units...... -26.0 
PHYSICAL TESTS. 
Angle of torsion.......... sane , 7 
Moment of torsion....... .... 
Tensile strength at rupture. .69, o00 
“ elastic 
ise avant cnriexigienss%o 30 
Percentage of elongation. . 
Proportional ultimate resili- 
GOB sinc vasvensatevabeietees 37.24 


pr, ey to April, 1877 ; six years. 


curve, 800 feet east of 'M. P ., 106 


CHEMICAL ANALYSIS, 





CARs v0 50 cthedbeiass céasens 0.219 

Phosphorus.........0.... 00005 065 

pangenese. ounawe 6Sksa tapanite 272 

GUN vwnwccenccssessonnes «+» 028 
Total hardeners 
“in P, units 

PHYSICAL TESTS. 
Angle of torsion.......... coos BLT? 
Moment of torsion............ 285 
Tensile strength at rupture. .66,975 
elastic 
rn) ERR. 28,200 
Percentage of ‘elongation. . 54.044 


Proportional ultimate resili- 


2 49. 
No. 393.—In service from July, 1867, to July, 1873, in north track 
at M. P., 115 from Philac elphia ; then Som, July, 1873, to 


April, 1877, in No.1, south siding, $1 in Yard. 


nine years, ten months, 


Carbon.) ....000 . Oo 
Phosphorus. .083 
Manganese.,...........- eased 
pL 205 on thonesadinassasée> J 
Total bagtontes -810 
in I 
PHYSICAL TESTS. 
Angle of torsion............. 
Moment of torsion........... 322 
Tensile strength at rupture. .75,670 
“elastic 
SS. 5 ons caath ddsmmce sided 45,825 
Percentage of elongation. ...28,857 
Proportional ultimate resili- 
GED ccc cscevevecceveversee 41,65 


Total service, 


Tonnage, 17,083,416 tons. 


CHEMICAL ANALYSIS 








Wasin south track on 


curve, 3,6( eet west of M. 


No, 394.—In service from April, 1871, to April, 1877 ; six years. 
ay 


Srom Pittsburgh. 


Tonnage, 25,043,¢ 


tons, 


CHEMICAL ANALYSIS. 





‘0. 395.—In service from September, 1872, 


years, seven months. 
feet west of M. P., 
tons. 


eae ar 0.4 
SNOB. 000566 cvesedoes 103 
Manganese......... ........ 576 
| CERT EN 5a 059 
Total Ragtenses caveabs 1,001 
nP. units....... 36.5 
PHYSICAL TESTS, 
. Angle of torsion............. 134° 
Moment of torsion.......... 338 
Tensile strength at rupture. 79,430 
‘elas tic 
Cia i vasede canton taate . 32,900 
Percentage of elongation... “35'880 
Proportional ultimate resili- 
ence 37.49 


59 from Pittsburgh. 


to March, 1877 ; four 
‘as in south track on 4° ‘curve A 
Tonnage, 24, 606)889 


CHEMICAL ANALYSIS. 


COR, 5.» 0 cnsnenestsssveues 0,350 
ye rrr 1K 
Manganese.........-.+ee0s++ 626 
Esse bcerstss vee: xodees .058 
Total hardeners.. .... 1.168 
inP. units.. ..40.5 
PHYSICAL TESTS. 
Angle of torsion.... ........ 105 
Moment of torsion.......... 342 
Tensile strength at rupture. 80,370 
“ elastic 
eet os. sc0d wesk oateees 36,425 
Percentage of elongation. . 16.237 
_) Proportional ultimate resil- 





396.—In service from January, 1874, to January, 
Was in Subdivision 11, Pittsburgh 
records of which were destroyed by the riots. 


" yea rs. 


683,266 tons. 


Carbon...... eave ' 
Phosphorus .. .... <6 cece oh 
Manganese............++.+- 458 
Silicon........ tetinisputos .020 
Total hardeners....... 973 
«fa P, wnlds......- 35.3 
PHYSICAL TESTS, 
Augie of torsion... ...... 82° 
Moment of torsion ......... 260 
Tensile strength at rupture .61,100 
* elastic 
Mamnlb..ccceccvcvves ogee obs 25,850 
Percentage of elongation... 9,545 
P vopermenss ultimate resil- 
jence....... . 16,86 


GOD. 000 covrpepvoreseoset 29.06 


1877; three 
hivision; the 
Tonnage. 14,- 


CHEMICAL ANALYSIS 





No. 397.—In service Fa July, 1872, to ‘May, 1877; four years, 


Be ‘. n months. 


of M. P., 


306 


11 from Pittsburgh. 


Was in south track on tangent 650 feet west 


Tonnage, 21,935,613 tons. 


CHEMICAL ANALYSIS 


Cats, Fc ccdvhees: vedivonts 0.225 

Phosphorus........ -2.  see++ a 
Manganese.. .... ... ... «66. 18 
Piddaceccccoe wesversades 016 
Total hardeners .... .670 

“* in P. units . ....25.8 
PHYSICAL TESTS. 
Angle of torsion..........++- 130° 
Moment of torsion ... 282 
Tensile strength at rupture. 66,270 
“el astic 

ee . 27,025 


Percentage of elongation + 22.086 


Pruportional ultimate resil- 





No, 398.—In service from January, 1871, 


years, two months. 
west of M. P., 





tons. 


12 from Pittsburgh. 


jence........ . 28.93 
to ‘March, 1877; six 
Was in north tr ack on 4° curve, 120 feet 


Tonnage, 27,206,043 








T 














Carbon........... soeee _— 

Phosphorus. .04 
Manganese. . 208 
Silicon........ 074 
Total hardeners .......__ .556 

in P. units........ 19.7 
PHYSICAL TESTS 
Angle of torsion.............. 175° 
Moment of torsion.... ...... 280 
Tensile strength at peu. 65 5,800 
“elast 
NN east coh tees een ooe * 28,435 
Percentage of elongation... .38,239 
Proportional ultimate resil- 

are ee PP ET HF 39.49 

No. 413.—In service from June, 1867, to October, 1876; nine 


years, four months. 
west end of Schuylkill Bridge, I 
901,508 tonsa. 


Was in sings ‘track on 8°'40/ curve, at 
1. Kx, R. R. Tonnage, 36,- 


CHEMICAL 


COM ce covcccareseceoveeves 0.309 
Phosphorus........-..-.+++++ .058 
Manganese..... . 228 
BOB cc cc chee cnsrcesasersonce .030 
Total hardeners.......... -723 
Sy fh eae 24,1 
PHYSICAL TESTS. 
Angle of torsion............. 148° 
Moment of torsion........... 202 
Tensile strength at rupture..68,620 
* elastic 
limit... LENE NS ey 6 Te 27.730 
Percentage of elongation. . 28,514 
\ Proportional ultimate resil- 


PD stacctases eovvectages 35.86 
No. 414. —In service from May, 1867, to November, 1876; nine 


years, siz months. Was m west bound Sre ight track on tan- 


ANALYSIS. 














gent, east oO, ao ah toe “ffth Street Bridge, West Philadelphia, 
Tonnage, 34.839,5¢ 
CHEMICAL ANALYSIS. 
CE dccbsestepaatdnes eae 0.336 
PhosphoruS........ ..6...0055 .079 
Manganese............ ....-. 458 
SIRES ha d0 ic Ceddbseerosssces .061 
Total hardeners........ 034 
* MP. WEIS... 000500 31,3 
PHYSICAL TESTS. 
Angle of torsion............. 137° 
Moment of torsion........... 3:21 
Tensile strength at rupture. .75,435 
“ elastic 
Ds sinek oantes.ox ttebeons 31,725 
Percentage of e longation.. ‘24833 
Proportional ultimate resil- 
DRT stale sens doesctoaess 36.7! 


= 
= 


No, 415.—Jn service from April, 1867, to July, 1876; nine years, 
three months, ‘as in south track, four years on 2° curve, 
and five years on tangent, near Marysville, Middle Division: 
Tonnage, 48,037,879 Tone 


CHEMICAL ANALYSIS. 
BOM cc cakes vecceedee toons 
Phosphorus....... 
Manganese....... 
ehh bhcp scicscscoscvecere 
Total hardeners........ 761 
ae } Swe 29.0 
PHYSICAL TESTS. 
Angle of torsion......... pets ane 
Moment of torsion........... 280 
Tensile strength at rupture..67 015 
* elastic 
limit....... calees see eie x ote 28,200 
Mae Percentage for elongation. . 21.647 
y 416 ™\ Proportional ultimate resil- 
wert FONOE. 0... cc ceeces Suéles Wewedae 20.87 





No, 416,.—Jn service from June, 1868, to September, 
years, three months, Was in south trac 
arrisburg Freight Warehouse. 


1876; eight 
con tangent opposite 
Tonnage, 40,354,754 tons. 


CHEMICAL ANALYSIS. 





Carbon.......... caiie sbaeweces 0.345 
Phosphorus, ..............05+ 075 
Manganese.............065: 426 
TE re 041 
Total hardeners. . B 
in P. units... 20.6 


PHYSICAL TESTS, 
Angle of torsion............ 
Moment of torsion......... 
Tensile strength at rupture. 

‘ elastic 

MEE avkedosesyenedsceude i 
Percentage of elongation. . 

Proportional ultimate resil- 


a. er, 


LODGE, .....0eceee bend canes 4 31.77 


73,320 


20.722 


417 





No, 417.—In_ service from December, 1867, to July. 1876; nine 
years, six months. ‘as in north track on 444° curve, at 
Jackstown Water ation, Middle Division. Tonnage, 34,- 
108,667 tons, 


TABLE I. 


Showing Tonnage, Location and Results of Chemical Analysis 


of Twenty-five Samples of Steel Rails. 














My 3 
2 as 
re Be 
v4 | g= 
Tonnage. Location, C. Phos Man. Si. |Total : © 
| 
| | F 
¥ 
415 48, 037,879 2° C. & tang’t. ry 0.336 0.07 079 0. 0.061|0. O34. 31.3 
'416| 47,354,754, Tangent. 0.283 0,114 0.334 0.030,0.761 29.0 
390 rey "332/411 & Curve, 0,291 0.057 0,354 0.068/0.770 25.9 
262) 44, "636, 201 | 0.337 0.056 0.374 0.056 U. 823) 27.1 | 
413) 36, "901.5 bage . 0,233 0.041 0.208 0,074 0.556 19:7 7 
414 +4 rey "438 ‘angent, 0,309 0.058 0.326 0.030'0.723 24.1, 
417) 34,108,667 | 4}6° Curve, > 345 0.075 0.426 0.041:0.887 20.6 | 
392 32, tor’ 247 4° 0.231 0,087 0.364 0.047,.0.722 26.0 | 
398) 2 27, 206,043 | 4° - 0.225 0.111/0.318 0.016 0.670 25. 
394) 25, 043, 350) 2° ~ 0,286 0,083 0.418 0.023 0.810 27. 
305/ 24,606,889 4° “ 0,353 0.103 0.576 0.059 1.091 36.5 
293) 17,083, 416 Tangent. 0.219 0.065'0.272 0.028 0.584 20.6 
388 37; 005, 142 0.303 0.166 0.316 0.0320.817) 34.6 
386) 34, 333,639 urve 0.343 0.127 0.670 0.036 1.176 39.3 
301 30, 873,173 | ag 0. 204 0.181 : 354 0.020 0.849 36.0 | 
807 | 21,935,613 angent. 0. 0.458 0.020 0.973 35. 3 
277 16,600,728 0.853 0.182 1.688) 52 
396) 13,683,266 Unknown, 40.626 0. 058/1.168! 40.5 
83 10, 027, 131; 9° Curve. 10.522 0.035) 1.015 36-4 | 
282 318 Tangent. 210.55 552 0.050/1.088) 38.5 
371 2 741. 056 16° Curve. 0. 380 0,053 0.946 35.8 
3 2) 741,056 17° be \0.460 0,034'1,065 40.3 
373) 2 yA, ‘056 20° sy 0.300 0.138/0.412 0,024 0. 874, 33.2 
347 5d’ 8’ ser- 
: vice..... Unknown. 0.387 0. 0560. 670 0. 035) 1.148) 33.6 
32|Broke 1st; 
in... | “ 0.350 0.1590.505 0.088.058 














887 |” 
| Table 


HE RAILROAD GASES TE. 


TABLE Il. 


Tonnage, Location and Results o 
Twenty-five Samples of Steel 


Showing Physical Tests 


ail, 


of | 

















396)13,685. 266 Unknown, |105° 342, 80,370 36,425,0,.152)29.06 
9° Curve, 106° 340) 79,900 33,135 '0,155|28.60 
28! Tangent,* 
371| 2,741,056/16° Curve. 85° 242) 80,370 47,000/0,102 24.68 
372| 2,741,056|17° P 102° 346) 81,310 30,550 0,144/29.26 
273) 2,741,056)20° }102° 28), 66,035 25,850/0.144/23.06 
347/|Five days’ 
service... Unknown, | 67° 306) 71,010 30,550)0.065) 16.65 
32|Broke Ist | 
train 111° 333) 78,255 30,550 0.169 29.80 
} 


} 
| * No tests made of this rail. 


| 






















TABLE III. 
Showing Tonnage, Location, Results of Chemical Analysis and 
*hysical Tests of Twenty-five Samples of Steel Rail. 
by [id QO vie 2 Bo BSI Bi sid 
B\s eB Flies Be g|Bla|e 
oli > 4 5 9 fa n\ 2 6 5 
‘A ip © 8if8'¢g' = &/2/)8/8s8 
o \09 > PrIigiP Fri sieti isis 
| : §le ion BIRa| 3 
is 5 | 3 e @/2/3) 3 
= x S$ s e | vA 
= Location > Ril |S) & 
ion ; s Biflel|l& 
5 5 @io|ls 
st R »| 3 | &|? 
=} |i =| ; 
: S 
’ = 5 
§ %: 
415 48/29 ©. and | 4 
Tangent 36.079 .458 .061 31.3 75 32 | 25 | 37 5 
41647 Tangent. 283 .114 .334 .030 29.0 68 28 | 22 | 30 3 
390 47) 2° Curve. |.291 .057 .354 .068 26.9 71 33 | 21 | 32 oa 
26245) 9° ‘337 .056 .374 .056 27.1 No testis miade | 54 
7|834° 233 .041 .208 .07419.7 66 28 | 38 | 39 | ye 
Tangent. |.309 .058 .326 .030 24.1 69 28 | 28 | 36 r+Ske 
4%° Curve. |.345 .075 .426 .041 20.6 73 30/21/32 | 29 
4" pc 281 .087 .364 , 30 | 29 | 37 | ” 
40 225.111 318. 27) 28 )20 |%™ 
5/120 286 .083 .418 .02: 46 | 209 | 42 | a 
nd 353 .1038 .576 . \ 7D 33) 24)37 |o 
Tangent. |.219 .065 .272 ‘0! 28 20.6 67 28,55) 50 | E& 
388 37 Tenge nt. |.303 .166 .416 .032 34.6 19 | 31) 
38Y U4 surve 343 .127 .670 .036 39.3 20) 31 | ¥ 
389131 aie » Curve, .204 .181 .354 .020/36.0)} 19 | 32 a 
397/22) Tangent 365 .130 .458 .020/35.3) 61 26 9/117 poet 
277: LG F .573 .075 £853 .182/52,9)101 43114 | 37 | ra 
396,14| Unknown. 1s .U58|40.5) 80 36) 15 | 20) | 4 © 
8310 9° Curve 3.133 2 .035,36.4) 80 33) 15 | 20) 6 5 2 
282 5| Tangent. |.354 .13 2 .050)/38.5) No test s miade | 5'F 
371 3 16° Cc urve 386 127. .053'35.8| 80 47 | 10 | 25 | he 
372 3/17 .416 .155 .460 .034'40,3) 81 30 | 14) 29) | ~ 
a4 320 300 138 .412 .024/33.2) 66 26 | 14 | 23 || g 
447° «0, Unknown, |.387 056 .670 .035 33.6) 72,30) 6 7 | = 
32. 0 a £359 £156 .505 .035/39.4)°78 30) 17 | 30 )) & 








IIT. contains a condensed statement of the results of | 
chemical analysis and physical tests, together with the ton- | 
nage and location of Poe 25 samples of rails analyzed. As 
has been pee iously mentioned, the rails analyzed have 
| been divided into two groups. Those which did not break 
| ov crush in service have been placed first in Table IIL., 
| in the other tables of this report, and embrace the first 
samples, down to and including No. 393. The remaining 
| 18 rails either crushed or broke in service. Toa study of 
this statement attention is now directed. 
| But first a brief discussion as to the influence of the vari- 
ous substances affecting the quality of steel, viz., carbon, 
| phosphorus, silicon and manganese, upon the metal, 
perhaps be in order. And here, at the start, [ should like to 
| frankly confess that our knowledge of the influence of these 


12 


| substances upon each other, and upon steel, is far from being | 


| as complete as we could wish. How thoroughly this lack of 
| knowledge is recognized, may be inferred from the fact that 
| one of the important duties with which the United States 
| ‘Test Commission, organized some two years ago, was 
| charged, was this very point of the influence of the various 
| impurities which exist in iron and steel upon the metal and 
—_ each other in the metal. In view of this lack of know] 
| edge, we can only, as it seems to me, apply what is already 
| known, and, at the same time, study the results which we 
| ourse Ives have obtained, with a view of deriving from them, 
}as far as possible, the information they are calculated to 
|teach. What, then, is the influence, so far as we know, of 
| phosphorus, silicon, carbon and manganese upon steel 
for rails‘ Phosphorus, even in very small quantities, 
hardens steel and makes it brittle, and, at the same 
time, seems to render it especially liable to fracture from 
inte sage or blows. Silicon hardens steel and renders it 
| brittle, but in less degree than phosphorus. Carbon hardens 
| steel and makes it brittle, and, at the same time, up to cer 
tain limits, adds to its strength, but seems to diminish its 
| ductility or percentage of elongation, almost directly in pro- 
portion to the increase in carbon and strength. Manganese 
| hardens steel and renders it brittle, and adds to its strength 
much like carbon, but in less degree, while, at the same 
time, it does not seem as rapidly as‘ carbon to diminish the 
| ductility, or percentage of elongation, proportional to the 
increase of manganese and strength. 

Now, it will be noticed that it is said 
these four substances—phosphorus, silicon, carbon and 
| IMangane:,—that they harden steel and render it brittle. 
Phosphorus and silicon seem to harden steel without add- 
ing any other desirable qualities, except, perhaps, wear; 
| while carbon and manganese seem likewise to have im- 


of each of 


39.4 | portent influences upon the strength and ductility. of the | 
—.- | meta 


, 


| | 
E | 7 = ¢ of | &| 2 
= | 0 i] oS — = | = 
Z |e © . Be ® | 8 
° le 8 e ed >| © 
7 ig 5 &i| 
: | Tonnage. Location. | ~. 0} va 4 - . oo 
} is mm | 5 z Bi 4 
5 | - oe z, 
2B6c| & ae = 
sig oa oe ® 
| Pipi © lee 3 
at : 8 
415 5148, 037, 879 2” C. and tan- 
gent....° 137° 321, 75,435 ot 728 0.248 136.75 | 
416|47,354,754 Tangent. 127° 289, 67,915 28.200 0.216/ 29.87 
390)47,332,411| 2° Curve. 1267 302 70,970) 32, =e, 0,.213/31.95 
262)44,636,201; 9° ° * | 
413136,901,508 i a 1175" 280 65,800 28,435. 0.382)39.49 | 
414/34,839.538 angent. 148° 2°2) 68,620 27,730 0,.285/35.86 
417/34,108,667| 44%° Curve, 1249 312 73,320 30,080 0,207 31.77 
392132,057,247) 4° 5 151% 294 69,090 30,550 0.295 37.24 
398/27,296,043) 4° 130° 282, 66,270 27,025 0.226) 28.93 
394/25,043,350) 2° 149° 322 75,670 45.825 0.288'41.65 
395\24,606, 889 o 134° 338) 79,430 32,900 0.239\37.49 
393)17,083,416 Tangent. 217° 285 66,975 28,200 0.549 49.63 
388)37,005,142 vi 120° 322 75,670 31,725'0.195 31.21 
389/54,355,650 Curve, 121° 320! 75,200 30,550 0,198 31,02 
391 30. 873. 173) 4%° Curve. |136° 333 78,255 33,605 0.186 3:2.42 
397/21,035, 61: ; Tangent. | 82° 260 61,100 25 850 0.095)| 16.86 
277) 16,600,728 a 101° 433)101,755 43,005 0.142'36,81 


and | 


will | 
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] Leaving this point now for a moment, let us examine 
| wees qualities a steel rail needs to possess. A steel rail, as 
t seems to me, like every other piece of metal which is sub 
} ject on the one hand to strain, and on the other to abraison 
or wear, has two things to avoid. On the one hand, it must 
| not be so hard and brittle as to break under the strain or 
blows to which it is to be subjected; while on the other, it 
must not be so soft as to yield too rapidly to the abrasive 
action which it is to be called upon to withstand. If, now, 
| this reasoning be correct, and if the influence which we have 
ascribed to the carbon, phosphorus, manganese, etc., be such 
| as they actually possess, it would seem that we ought to find, 
| by a study of the results of the chemical analyses— since the 
series analyzed embraces rails which have been broken or 
| crushed in service, as well as those which have endured long 
|and hard service—I say it would seem that we ought to fird 
what amount of these hardeners or brittle-makers is so great 
| that the rails have a tendency to break or crush in service; 
| and, thie point being known, it is obvious that to get the most 
| satisfactory wear, it is only nec essary to have the rails as 
hard as they can be made with safe ty. In other words, if 
the limit of hardeners or brittle-makers is known, it is obvi- 
ously good policy to make our rails approach this limit as 
| closely as possible :* 

A word now as to method of studying the hardeners. If 
we take any single hardener and follow itthrough the series, 
regarding it alone as to its influence on the steel, we will 
usually find that the principal thing that we will learn will 
be, that if any one of these hardeners is very high the rail 
broke in actual service. We will also learn that in the 12 
| rails which did not break or crush in service, the average of 
the carbon is 0.287 per cent., while in those which did break 
or crush in service it is 0.866 per cent.; while in the 11 rails 
which withstood the highest tonnage, the average carbon is 
0.30 per cent. Also, that in the 12 rails which did not break 
or crush in service, the average of the phosphorus is 0.077 
per cent.; while in those rails which did break or crush in 
service, the average of the phosphorus is 0.132 per cent. And 
just here I may be permitted to call attention to what seems 
to me a very signific ant fact, viz., that inevery case in which 
the phosphorus is above 0.12 per cent. the rail either broke 
or crushed in service. We will also learn by inspecting the 
analyses as to single elements, that the average manganese 
in the rails which did not crush or break is 0,369 per cent. : 
while the average in those which did crush or break is 0.521 
per cent., and that the average silicon in the unbroken rails 
is 0.044 per cent., while in the broken or crushed rails it 
0.047 per cent. 

But it seems to me that the true way to study the influence 
| of the carbon, phosphorus, etc., upon steel is not to regard 
| each one separately, but since all, are known to render steel 
| hard and brittle, to consider them all as hardeners or brittle 
rE makers, and study them in connection with each other. 

ba “re are two wa ys in which this may be done. 
| We may simply add together the percentages of car- 
m4 phosphorus, silicon and manganese, as they are given 
|in the analysis, the sum obtained being regarded, of course, 
as a comparative measure of the hardness of the steel. Doing 
this, and we find that the average sum of these c onstituents 
|in those rails which did not break or crush in service, 
| amounts to 0.778 per cent.; while in those rails which did 
|crush or break it is 1.080 per cent. It would, therefore, 
almost seem fair to conclude that we cannot with safety 
have the total sum of the carbon, phosphorus, silicon and 
manganese in our rails as high as one per cent. 

2. There is another way of looking at these resylts of 
| analysis which seems to lead to even better results thah are 
obtained by simply adding together the percentages of the 
hardeners. It is a question which has been somewhat dis- 
cussed among metallurgists, how much carbon, for example, 

would have the same influence in rende ring a steel hard and 
| brittle as 0.01 per cent. of phosphorus, Or again, how much 
silicon or manganese whould have the same influence in this 
respect as 0.01 per cent. of phosphorus. I am not aware 
that any definite relations have ever been discov 

ered between these substances in this respect. But 
it is, of course, evident if we wish to express 
numerically the hardness of steel as derived from its chemi 

cal composition, we must estimate the influence of each of 
| the hardeners in the same unit. Now I have assumed 0.01 
| per cent. of phosphorus as the unit of measurement, and 
|have called this 0.01 per cent. a phosphorus unit. I have 
likewise assumed that 0.02 per cent. of silicon, 0.03 per cent. 
lof carbon, and 0.05 per cent. of manganese have each the 
same influence in rendering a steel hard and brittle as 0.01 
| per cent. of phosphorus. Inany analysis of steel, therefore, 

| the phosphorus units are found by adding toge ther the phos- 

phorus, 4 the silicon, 1 the carbon, and. the manga- 
} a se, expressed in hundredths per cent. Applying these data 
to the chemical analyses of the series, and we find that the 
average sum of the hardeners, expressed in phosphorus units 
—in the rails which did not break or crush in service is 27, 
while the average sum of those which did break or crush is 
88. Examining now Table ITI. 


a little in detail, and we find 
that with one exception, No. 395, the total sum of the 
phosphorus units in the 


good rails in no case ex 
eeeds 31, while most of them are 20 or below; while, 
when we examine those rails which either crushed or broke in 
| service, in no case is the total sum of the phosphorus units 
less than 83. It would almost seem fair to conclude, there- 
fore, that, measured in phosphorus units, in the manner de- 
scribed, we cannot have rails whose total sum of hardeners 





is 





in phosphorus units is over 81 or 32. Now, as has already 
| been stated, I think no one will aflirm that for successful 
| wear the hardeners should be lower than is consistent with 


safety.* But in the rails which have not broken or crushed 
in service we find only one, No. 895, whose sum of hardeners 
is over 81. Therefore, measured in phosphorus units, it 
seems clear that the sum of the hardeners in rails for use on 
the Pennsylvania Railroad should not vary far from 30. 
The “total hardeners” and ‘phosphorus units” given in 
the pages of this report, which contain the diagrams of the 
rails analyzed, are obtained in the manner described above. 
And now, how shall the hardeners be distributed? It has 
already been mentioned that in every case where the phos- 
horus is above 0.12 per cent., the rail either crushed or 
pe in service. Examining the phosphorus in rails which 
| did not crush or break in service, we find that in no case is 


it above 0.111¢ per cent., while in almost every case it 
is below 0.09 per cent. Kemembering now that phos 


phorus makes steel brittle and especially liable to fracture 
from blows, and it would, perhaps, seem fair to place the 
limit of phosphorus at 0 10 per cent. As to silicon, the less 
in the rail the better. Nevertheless, as by the Bessemer 
process it is impossible to make rails entire ‘ly free from sili 
con, a small limit must be allowed for silicon. As the pro- 
cess is ordinarily worked, perhaps 0.04 per cent will not be 
too high a limit. 

The ubility of rail manufacturers to control the amount of 
carbon and manganese in the steel requires a little broader 


In connection with this paragraph, upon the relation between 
the hardness and wearing quality of steel, I would like to call at- 
tention to aymore full discussion of this question in a paper in 
these proceedings under the title: ‘* Does the Wearing Power of 
Steel Rails increase with tne Hardness of the Steel?’ As wil be 
seen there, the reasoning given above does not seem to be fully 

| sustained by the facts in the case. (Oct. 12, 1878.) 
*See previous foot note. 
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Meugal of Diagram for Tensile Strength of a6, 600. 
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THE CHEMICAL COMPOSITION AND PHYSICAL PROPERTIES OF STEEL RAILS. 























limits for these two elements. If, now, we place the carbon 
at from 0.25 per cent. to 0.35 per cent., and the manganese at 
from 0.30 per cent. to 0.40 per cent., and are able to obtain 
rails on this formula, which are not injured or spoiled during 
the manufacture, I think we will get rails which will be en- 
tirely safe, and, at the same time, give satisfactory ‘wear. 
The sum of the hardeners, measured £ phosphorus units, for 
the limits of the formule, amounts 26 for the 
lower limits of carbon and manganese, and to 82 
for the higher. In view of the tendency to higher 
carbon which has seemed to prevail ‘for a few 
gears post in rail manufacture, it may aj that the car- 
m limits given above are low. 


will, I think, be evident from the considerations which fol- 


jut that this is correct | 














would like, it would, perhaps, be entirely scientific to take 
the average of the carbon, phosphorus, manganese, etc., in 
the best rails as the standard for this formula. Doing this 
for the rails which did not crush or break in service and we 
have, carbon, 0.287 per cent.; phosphorus, 0.077 per cent. ; 
manganese, 0.369 per cent. ; silicon, ).044 per cent, ; and the 
same for the 11 rails which withstood the highest tonnage, 
and we have, carbon, 0.30 per cent.; phosphorus, 0.091 per 
cent.; manganese, 0.38 per cent.; silicon, 0.045 per cent. 
But in view of the difficulty of obtaining low phosphorus in 
this country, we have put it as high per’ as it should be, 
viz.: 0.10: per cent. it, now, we make high carbon, we 
must diminish the manganese, or our total hardeners will be 


| too high. That carbon should not be increased at the ex- | 


nation of the formula [bys just above, derived form the 
average —- u of the best rails, as well as the separate 
analyses in Table [II. Both the formule given above 
show the carbon to be lower than the manganese, and 
both are within the limits which we have given for 
carbon and manganese, viz.: 0.25 per cent. to 0.35 per cent. 
for carbon and 0.30 per cent. to 0.40 per cent. for mai 
nese. gsain, in the separate analyses of the rails which did 
not crush or break in service, in only one case, No. 413, is 
the carbon higher than the manganese. Moreover, if the 
influense which we have ascribed to manganese, viz., that 
it increases strength and hardness of steel without diminish- 
ing elongation as much as carbon would do, be correct, the 
rails which we get on a formula in which manganese is 
higher than carbon, will be less liable to break or crush in 
service, and at the same time will, perhaps, give as satisfac- 
tory wear as if the carbon had been increased and the man 
ganese diminished. 


Il.—PHYSICAL TESTS AND INSPECTION, 


The question now arises what physical tests and inspection 
shall the Pennsylvania Railroad Company prescribe to the 
rail manufacturers to enable it to secure rails uniform in 
quality ¢ 

The inspection which is at present employed seems to be 
amply sufficient to enable us to discard rails whose defects 
are evident to the eye. The question as to physical tests is 
not so easily answered. Nevertheless, three methods of ap 
plying physical tests suggest themselves, 

a The bending test now in use. It seems to me fatal to 
this test as at present conducted that the test bar, 44 inch 
square by 12 inches long, is hammered out from a piece of 
the rail. It is conceded, I think, that in proper hands a 
ey of steel is changed by hammering. We are, there- 

ore, not testing the steel in the rails, but a different qualit 
of steel. If the present bending test is to be continued, 
would suggest that the test bar be cut from the rail head, 
instead of hammered from it. 

2. The drop test. This test was in use for some time on 
the road to determine the quality and uniformity of the 
rails purchased. With regard to this test it may be said 
that unless the foundations are very solid, much of the 
force of the blow is lost; so that a rail tested under a rickety 
drop might stand the prescribed test, which, under a firm 
one, would yield, 1t would seem, therefore, that the drop 
test, without extreme care and inspection on the part of the 
railroad company to hold the rail manufacturers up to spec- 
ifications, would give erroneous results. It is due to this 
reason, as I understand, that the drop test was abandoned. 

8. Still another method of testing our rails suggests itself 
and that is to ask the rail manufacturers to provide them 
selves with and use the same kind of machine upon which 
the physical tests of the series of rails analyzed have been 
mol viz.: Thurston’s torsional testing machine. That this 
would be the most valuable method of securing uniformity 
in the rails furnished us will be evident, it seems tome, from 
a study of the physical tests in Table III. It should be stated 
here that of all the data in regard to the physical qualities 
of metal furnished by this machine, which data are given in 
full for record, in connection with the analyses, in the pre- 
ceding pages, and are tabulated in Table I.; we have se- 
lected out two, viz., tensile strength and percentage of elon- 
gation, as best expressing the value of the steel with our 
present knowledge of the subject. It should also be stated 
that the tensile strength given in this report 1s ,%) of that 
obtained by the formula for determining the tensile strength 
which accompanies the machine, this being found by compar- 
ative tensile and torsion tests to most nearly express the ten 
sile strength of this grade of steel. 

Turning now our attention to Table III, to the rails 
which crushed or broke in service, and noting that 
in the case of No, 897 the test is not very re- 
liable on account of inability to secure a full-size test 
piece from the rail sent for analysis, and we find that in 
every case except two, Nos, 373 and 847, the tensile strength 
of these rails is 75,000 pounds or above per square inch, 
while the percentage of elongation is 20 per cent, or below. 
Turning now to the rails which did not break or crush in 
service, and we find, with the single exception of No, 805 
the tensile strength is between 65,000 pounds and 75,000 
pounds per square inch, while the percentage of elongation 
is 21 per cent. or above. If, therefore, we had had specifi- 
cations that our rails should have a tensile strength above 
65,000 pounds per square inch, and a percentage of elonga- 
tion above 20 per cent., as determined by the machine re- 
ferred to, a simple inspection of Table ILL, shows absolutely 
that we would have been able to reject every rail in this 
| series which has crushed or broken in service. The same 
facts, and especially the defective elongation of the rails 
! which broke or crushed in service is made evident to the eye 
| by an inspection of the accompanying diagrams of tests of 
| the rails analyzed and described in this report, and from 
which the physical tests given in this report were computed. 

In view of the discussion and considerations given above, 
| it seems fair to conclude : 
| I. That with our present metallurgical methods high 

phosphorus in raiis is inconsistent with safety. 

2. That silicon should be as low as is consistent with the 
successful working of the Bessemer process, 
| §. That the best range for carbon is from 0.25 per cent, to 
| 0.85 per cent. 
| 4. That the best range for manganese, all things con- 
| sidered, is from 0.30 per cent, to 0,40 per cent. 
| &, That the total sum of the hardeners, expressed in phos- 
phorus units in the manner described, should not be above 
31 or 32, nor below 25. 
6. That the tensile strength of rails for use on the Penn 
sylvania Railroad, determined in the manner described in 
| this report, should be above 65,000 pounds per square inch, 
and that the percentage of elongation determined in the 
| same manner should be above 30 per cent. 
I would, therefore, respectfully recommend that the fol- 
lowing formula be prescribed for the chemical composition 
| of rails for the use of the Pennsylvania Railroad, viz. 
Phosphorus, not above.... Prrerrriits ty iy 0.10 per cent, 
Silicon, 23 P. ° Gebadesecescccters+eretunae 0,04 ™ 
Carbon, between 0.25 and 0.55 per cent., with 

ON Al At... ..cccccsrerscers ‘ oocbbeasQae ” 
Manganese, between 0.40 and 0.40 per cent, 

with an aim at........ ese O45 “ 
Sulphur and copper... .....6.. ccc eeeeeeeeeees No Specifications, 
All other impurities, not more than traces, 

Also, that the rail manufacturers be requested to procure 
| one of Prof. R. H. Thurston’s torsional testing machines, and 
to furnish test pieces from each “ blow,” ready for testing, 
to our rail inspector, or other person authorized to attend to 
that work, who shall test the same on this machine, and that 
we shall be at liberty to reject all *‘ blows” which do not con 
form to the physical tests shown to be essential in the body 
of this report. 

AndI would also recommend that the rail manufactur 
ers be informed that we feel ourselves at liberty at 
any time to make chemical analyses of the rails furnished 
us, and if at any time the rails are found to differ from the 
above specifications, it will be regarded as a breach of con 
tract and a proper subject for adjudication. 

Very truly yours, 
Cnas. B. Dup.Ley, Chemist Penn, Ph. BR. Co, 











low. Of course if we could madea formula just as we | pense of manganese will, I think, be evident from an exami-| ALTOONA, Nov. 1%, 1877. 


. 

















= . * , . . . . 
: by the execution of the reorganization scheme, we 
Published Every Friday. | give below the stocks and various issues of bonds of 
CONDUCTED BY ‘the New York, Lake Erie & Western by the side of 
8. WRIGHT DUNNING ’AND M. N. FORNEY. | those of its predecessor, the Erie Railway Company : 
N. Y., L.E.& W. Erie. 
CONTENTS. | Common stock $77,707,700 78,000,000 
— | Preferred “ 8,146,700 8,536,900 
ILLUSTRATIONS: Page. GENERAL RAILROAD News: — we 
Chemical Composition and Meetings and Announce- | Total stock $85,254,400 $86,536,900 
Physical Properties of ments . 35 | Erie Railway: 
Steel Rails......... 27, 28,29 Elections First mortgage bonds. . 2,483,000 2,483,000 
CONTRIBUTIONS: ments 35 | Second *“ _ 2,174,000 2,173,000 
A State Compelling Repu- NS BPE eer 36) Third 4,852,000 4,852,000 
diation.....,....+ Eauiea. és 33) Traffic and Karnings........ 36 ee iaoa eee 2,937, 2,937,000 
The Slide-Valve and Link The Scrap Heap............ 37 Fifth : 709,500 709,500 
OO ois Histenn orcad edAcs 33) Old and New Roads....... 38 Buffalo Branch 182,600 182,600 
A Simple Method of Laying | AnnvaL Reports: mendes ncinigaaisiel Sti 
Out Curves,....,.......2. 33) Philadelphia & Reading... %9 * Total Erie Railway bonds $13,338,100 $13,338, 100 
Cost of Keeping Accounts Boston & Lowell... ... .«. 40 | New York, Lake Erie & Western: | 
of Car Mileage........... 33) Northeastern (South Caro- ** Prior lien’ bondst ‘ 2,500,000 
EDITORIALS: rey ere 40 First consolidated, including ster 
New York, Lake Erie & New York, New Haven & ling bonds.... 16,656,000 16,656,000 
WOODS «cients tuk 'n.s cada 30 PE cn édndebeeeees 0 Second consolidated, including 
New York Grain Receipts |MIsceLLannous: convertible bonds ay 24,180,000 24,400,000 
as Affected by the Canal — of the Government First consolidated funded coupons. 3,615,440 Sabie sapasned> 
and the Railroads........ $1) irectors of the Union Secoud of - = TONE | hope rece 
In What Distance Can a Pacific Railroad.......... 25 Income bonds, 508,008 
Train be Stopped by Jhemical Composition and ————-- —--— 
Brakes........« Dbaks «stp 3 Physical Properties of Total ics $69,318,203 $54,394,100 | 
The East-Bound Freight Steel Rails................ 26 | Total stock and bonds 154,572,603 140,831,000 
Agreement,.... AGsdhsvens 32! Does the Hoosac Tunnel | 
EprrogiaAL NOTES........ +++ 322) PAY ¥....ccececcecvesresee OO| ” There has never been any default on these. 


EDITORIAL ANNOUNCEMENTS, 


Passes.—All persons connected with this paper are forbid 
den to ask for passes under any circumstances, and we 
will be thankful to have any act of the kind reported to 
this office. 





Advertisements.— We wish it distinctly understood that 
we will entertain no proposition to publish anything in 


this journal for pay, EXCEPT IN THE ADVERTISING COL- | 


umMNsS. We give in our editorial columns OUR OWN opin- 
ions, and those only, and in our news columns present only 
such matter as we consider interesting and important to 
our readers, Those who wish to recommend their inven- 
tions, machinery, supplies, financial schemes, etc., to our 
readers can do so fully in our advertising columns, but it 
is useless to ask usto recommend them editorially, either 
for money or in consideration of advertising patronage. 





OContributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if they 
will send us early information of events which take place 
under their observation, such as changes in veatiebed offi- 
cers, organizations and changes of companies, the letting, 
progress and completion of contracts for new works or 
important improvements of old ones, experiments in the 
construction of roads and machinery and in their man- 
agement, particulars as to the business of railroads, and 
suggestions as to its improvement, Discussions of subjects 
pertaining to ALL DEPARTMENTS of railroad business by 
men practically acquainted with them are especially de- 
sired, Officers will oblige us by forwarding early copies 
of notices of meetings, elections, appointments, and es- 
ge annual reports, some notice of all of which will 
ve published, 


THE NEW YORK, LAKE ERIE & WESTERN. 


This company has now issued a report to the stock- 
holders, which differs from that to the State Engineer 
and Surveyor by containing a large amount of infor- 
mation not provided for by the latter. It is especially 
interesting as giving, for the first time, a definite 
statement of the outstanding stocks and bonds of the 
new company. There has always been some uncer- 
tainty about this, because the stockholders were offered, 
by the plan of organization, the alternative of a pay- 
ment of $3 per share of preferred and $6 per share of 
common stock, with income bonds (non-cumulative) to 
the amount of their payments, or $2 per share of pre- 


ferred and $4 per share of common without such | 


bonds; and of course it could not be known, until the 
time for payments had expired, how many would 
elect the bonds, Moreover, it now appears that a con- 
siderable number elected not to pay at all, and so for- 
feited their stock, thereby lessening the total amount 
outstanding, though the new company has the right to 
sell all the forfeited shares. And some of the bondhold- 
ers did not assent to the reorganization scheme, and do 
not receive the bonds of the new company, which 
they would have been entitled to. 

There were in the old Erie Railway Company 85,369 
shares preferred and 780,000 of common stock. \Of 
these 

23,872 shares of preferred paid $3 per share for bonds, 


_ producing...........+5 niente Citiehianiin nena eo. 70,116 
58,095 shares of preferred paid $2 per share without 
RGAE «5's. chav aned 4 bacthAs aanseies ces 116,190 


81,467 shares of preferred are thus now outstanding, 

which yielded...... 

5,002 shares were forfeite 
“85,360 old number of preferred shares. 

72,982 shares of common stock paid $6 per share for 

OND, A: onicowelees nema anes shia one 

698,095 shares of common stock paid $4 per share with- 

out bonds, producing 


svdhbe $186,306 
d for non-payment. 


$437,890: 
2,792,380 


771,077 shares of common stock are thus now outstand- 
ing, which yielded ........ 0 ....... 2... ay 33,230,272 
8,923 shares of common stock were forfeited for non- 
payment, 


780,000 old number of shares of common stock, 


And the aggregate amount of stock assessments was. . $3,416,578 
Against which have been issued income bonds to the 
amount of 508,008 


Other changes in the capital account are caused by 


Anew eweee . Cer eeesreeece 


THE RAILROAD GAZETTE. 


the provision of ‘‘ prior lien” bonds to pay receiver's 
debts, and a slight changé in the time of beginning 
payment on funded coupons. 

To show the stock and debts of the New York, Lake 
Erie & Western Company and the changes produced 











| + Not issued yet, They are not to exceed this amount. 


|the funded debt through the reorganization scheme, 
| representing funded coupons and assessments on stock. 
| 


| 
}and additions to the property, but a considerable part 
| has been applied, substantially, for interest, which the 
|company has been unable to pay from its current net 
| profits. 

Of the new company’s debt, $508,008 is in income 
|bonds, on which the interest does not become due 
unless there is a surplus of net earnings over the in- 
| terest the other classes of bonds, and full interest 


|on a large part of the other issues does not become due 


on 


| for some time to come, 

Mr. Little, the Auditor, gives a very clear and 
valuable table in the report, which shows the amount 
fall due on each class of bonds 


of interest which will 


}each year until full payment is resumed on all the is- 
include interest 
on the * prior lien” bonds, which are not to exceed 
$2,500,000, but 


known until the final close of the receivership, for the 


sues. This table, however, does not 


the exact amount of which cannot be 


debts and expenses of which these bonds are to be is- 
the total amount of interest 
|which will become due each year, to which must be 
added about $175,000 a year each.year hereafter for 


| sued. We give below 


interest on the prior lien bonds : 
Yearly Interest Due on New York, Lake Erie & Western Bonds, 


2 
o 


0, 
| 1878, the net earnings, after paying all taxes, legal ex- 





For the year covered by the report, ending Sept. 


| penses and rentals—all charges but interest on bonds 
amounted to $3,907,345.18, which was more than twice 


as great as the interest that fell due in that year under the | 


| reorganization scheme, but not so much as the amount 
| that will fall due in 1880 and after. The safety of the 
|new company, therefore, depends on its success in in- 
| creasing its yearly profits. 

To make larger profits there must be more business, 
| higher rates, or smaller working expenses. The first 
| two conditions the company cannot greatly change. 
| It will do its best, doubtless, to get more traffic and 
| better rates, but it and all the other railroads have al- 
| ways been trying for these, with indifferent success. 
| The traftic depends chiefly on circumstances entirely 
| beyond the control of the railroad company. It 
| carry much only when there is much to carry, The 


can 


change of gauge, however, breaks down the obstacle 
which traftic from 
jing this road freely, and the New England con- 
of traffic. An 
improvement in rates was secured last year by 
lthe trunk with regard to 
| bound traffic, and the execution of one with regard 
| to east-bound traftic would have a considerable effect, 
| doubtless, on the average profits received from this 
| large traffic. An addition of one mill per ton per mile 
on the through east-bound traftic would probably add 
| something like $300,000 to the profits of this road, and 
this would be an advance of only five cents per 100 Ibs, 
|on the average rate from Chicago to New York, which, 
considering what the actual rate was most of 1878, 
| ought to be perfectly practicable. But this the New 
| York, Lake Erie & Western cannot secure by its own 
\efforts. The reduction of expenses depends upon the 
| character of the company’s staff and the improvement 


has hitherto prevented reach 


| . : 
inection will open a new source 


line agreement west- 


of its appliances for conducting traffic, aside from the 


| prices of wages and materials, The latter seem not 


There is, thus, an increase of nearly $15,000,000 in | 


| A part of this has been available for improvements of | 


are ..$1,047,104.50 1881........ . $4,229,678 16 
a 1,857,058.78 1882.... 4,229,678 .19 
1870 .... . 2,0560,084.8:2)1883........... 4,258,080 035 | 
L880 .. 3,987,878 .16 1884 (and after). 4,314,884 .68 
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j 
likely to be lower. The staff is substantialiy the same 
—except that it has a new head—that it has been for 
several years, composed of capable, intelligent, wide- 
awake men, arfd on that account not likely to do 
much better hereafter than they have heretofore 
with the same appliances, The necessary increase 
of earnings, must be looked for 
chiefly in improved appliances—more econom- 
ical motive power, better tracks, more sidings, 
the completion of a second track for the main line, 
better shops and shelters for rolling stock, and pro- 

| visions for handling freight more economically at the 
termini. Other things which the company cannot 
affect by its action may profit it more than these im- 
provements, possibly ; but what it can do is to make 
the improvements which will be sure to reduce ex- 
penses by an amount greater than interest on the cost 
of the improvements. Just what these improvements 

| are, of course only those intimate with all the detaiis 


therefore, 


| 
} 
| 


| of the traffic and the operation of the road can point 
out. It is easy to over-estimate them and their effect, 
because there is usually a disposition to count on a 
| larger traffic when a road has been prepared to do it 
| economically ;. but there must be many particulars in 
which improvements can be made on the New York, 
Lake Erie & Western which would cause a great saving 
|in the cost of conducting the existing traffic—other- 
wise all the other trunk lines have acted very absurdly 
in spending millions and tens of millions in improving 


| their roads, 
| The present management, however, is not likely to 
| make any extravagant expenditure on this road, if for 
no other reason, because it has a very limited amount 
|to spend. President Jewett estimates that this will 
| amount to about $6,000,000 down to Sept. 30, 1880, 
|arising from the assessments paid on stock (imme- 
diately available, and now indeed largely expended), 
| the excess of net earnings over interest due that may 
| accrue before that time, and the proceeds of $820,000 
of the new consolidated mortgage that will remain in 
the company’s hands after transferring what will be 
|}due to former holders of Erie second consolidated 
| bonds. The bonds now bear too low a price to make 
‘it them. The surplus net earnings 
Mr. Jewett thinks it not safe to estimate at more than 
$2,500,000 for the two years. Should the net earnings 
be the same as for 1877-78, the surplus applicable to 
The third 
rail and rolling stock already obtained or contracted 
for absorb about $1,780,000, and there remains 110 miles 
of second track to be completed and paid for, which 
can hardly be postponed, and is indeed, we believe, 


advisable to sell 


improvements will be less than $1,800,000. 


already provided for, besides the other perhaps less in- 
dispensable improvements. After the second track is 
| completed probably the company will have exhausted 
what is left of the stock assessments, and will have to 
wait to make other improvements until it has accumu- 
lated surplus net earnings. Considerable may be ex- 
pected, however, from the improvements already com- 
pleted or under way, and a good deal can bedone with 
six millions, or less, in these days, eVen if not nearly 
all that 

In closing his report Mr. Jewett says: ‘* The position 


the Erie needs. 


of the company’s property for commanding an increase 
It but re- 
mains for the shareholders to provide sufficient money 


of travel and traffic has a promising future. 
| to place their property on a par in all respects with 
competing lines, and then—with an honest and intel- 
ligent administration of their property—the ultimate 
| value of every description of security or stock can 
scarcely be questioned.” 
| Now, if the New York, Lake Erie & Western in the 
last year had been able to carry its traffic at the same 
| cost per ton and per passenger per mile as the Pennsy|- 
| vania in 1877 (which has the lowest cost for freight of 
all the trunk lines), its profits would have been $81,370 
greater: from passengers and $1,494,500 greater from 
freight than they actually were. It is hardly to be 
expected that with any improvements it will be able 
to carry at less cost than the Pennsylvania. The addi- 
tion to the net earnings of $1,576,000 so saved by 
cheaper working would have made the surplus (above 


| 


rentals) net earnings about $5,483,000. This ex- 
ceeds full interest on all the mortgage bonds pro- 
vided for by just about $1,000,000. A trifle 
of this would go for interest on the income 


bonds, and the balance would pay 7 per cent. on the 
preferred stock, and leave nearly $400,000 available 
for a dividend on the $77,107,700 of common stock— 
equivalent to a trifle more than one-half of one per 
cent. This would give a ‘ value” to the common 
stock, without doubt ; but perhaps not such as would 
satisfy the holders. But for anything more than this, 
apparently they must depend upon increased traffic or 
higher rates,or both. Some increase in traffic they 
are likely to have, and a increase in the average 
| freight rates is at least possible. If the increase in 
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traffic is very large, ena then the average rate is 
quite as likely to fall as to rise, because this railroad’s 
chief competitor will not need much larger profits 
than it has been getting. The fact is, the capital ac- 
count of this company amounts to $278,000 per mile of 


road owned, $124,000 of which is in bonds ; and the. 


road can make very good profits and yet have little 
more than enough to pay interest on these bonds. To 
earn dividends on the preferred stock may become 
easy when the road is improved, but the $138,000 of 
common stock per mile will probably have to be con- 
tented with very small dividends, if it gets any. At 
least it will take good luck as well as good manage- 
ment to give it anything more. 


* — 


New York Grain Receipts as Affected by the 
Canal and the Railroads. 

The Erie Canal has been useful enongh to the state 
and city of New York—to the’ city especially—to do 
without the unfounded claims for it made by the 
Canal Auditor and the State Controller in their recent 
reports. One would gather from these reports that 
by the canal alone has the position of New York been 
maintained—that is, of the growth of traffic more 
than the old proportion has been done by the canal. 
Just the reverse of this has been true. The canal has 
about held its own, and the increase in the traffic, 
even of the kinds which are done by canal, has come 
chiefly from the railroads. So far as east-bound 
freight is concerned, the canal carries no important 
part of any staples except grain and lumber. The 
important article of flour, even, goes almost entirely 
by rail, and the provisions brought to the seaboard by 
canal would hardly be missed from the aggregate of 
the New York receipts. Now for the past seven 
years the receipts of grain at New York by canal and 
by rail have been: 











P, by 
Year. By Canal. By Rail. Total. Canal. 
1872..... 2,135,946 21, RHY,U6Y 75,025,915 70.8 
1873 $0,045 172.129 73,332,174 65.8 
ot PPP 50. 575,509 35 745,754 86,321,263 58.6 
Ty rere 39,017,174 $4,325,142 73\342,316 53.2 
.. eer 31,580,900 43,424,875 75,005,775 = 42.1 
SL 35 GidaX eco 47,935,500 35,872,918 83,808,418 57.2 
" 64.753.285 63,860,486 128.613.771 50.4 


There has pees been but one year out of the seven 
that the canal has contributed so small a proportion 
of the grain traftic of New York. Compared with 1877, 
the total increase in New York receipts has been 53!, 
per cent. ; but the increase in canal receipts was but 35 
per cent., while the increase in rail receipts was nearly 
80 per cent. Or, taking the quantities instead of the 
percentages : 


The total increase in New York grain re- 


BORNEE: WO... oc caonecaccrcersocvcce, shvvese ges 44,805.53; 4 bushels, 
Of which the increase in canal Teceipts was. 16,817, 785 sd 
While the increase in rai) receipts was........ 27, "987,568 


While the New York railroads thus increased their 
deliveries by thisamount, whichis 78 per cent: of their 
1877 deliveries, the receipts of its three chief rivals, 
Philadelphia, Baltimore and Boston (which are wholly 
by rail), increased from 65,011,598 to 99,680,339 bushels, 
or by 34,668,741 bushels, equalling 531; per cent. If 
the increase by the New York railroads had been no 
greater in proportion than that by the canal, the total 
New York receipts in 1878 would have been less than 
they actually were by 15,500,000 bushels, and if the in- 
crease by rail had been no greater to New York than 
to Baltimore, Philadelphia and Boston, then the re- 
ceipts at New York would have been nearly 9,000,000 
bushels less than they actually were, Taking the grain 
business as a whole, New York certainly has reason to 
be satisfied with the results of the year 1878, so far as 
they were caused by the railroads, The aggregate in- 
crease at its three chief rivals was substantially the 


‘same in proportion, it is true, as at New York (5314 


against 5314 per cent. over 1877); but five- -eighths of 
New York’s increase is due to its railroads, And if we 
leave the canal aside altogether, as if not affect- 
ed by the railroads and likely to carry what it gets 
under any circumstances, still New York appears to 
have got a larger proportion of the rail grain at the 
four ports in 1878 than in 1877. 


The rail deliveries at the four ports in 1877, 

CEL Esty el Seedevctesth¥esss tects ss MERbEE 100,884,516 bushels, 
Of which New York received 35.1 per cent., or 35,872,918 
The rail deliveries at the four ports in 1878, 


WEE x c.cod6crde cobstnadvece thet cree cduene "163,540,825 4 
Of which New York received 39 per cent., or 63,860,486 4 


Now, not only is New York’s proportion of the rail 
grain larger in 1878 than in 1877, but it is larger than 
in any other year since 1871 except twc—1874 and 
1875—the percentage of the aggregate rail receipts at 
the four ports which arrived at New York having been: 





Considering the enormous increase of the total grain | 


movement in 1878, and the comparatively slight in- 
crease in the deliveries by canal, it was hardly to be 
expected that New York would retain its rank asa 








grain receiver. It has caiieadiean so, as we have seen, 
by a much greater rate of increase in rail deliveries 
there than at the other markets. 





In What Distance Can a Train ‘be Stopped by 
Brakes? 


Although this question has b been the subject of many ex- 
periments, during the past fifteen or twenty years, it is be- 
lieved that the essential principles which govern it are still 
very imperfectly understood by most railroad men, This 
fact will be the reason for treating the subject in a some- 
what elementary way. By doing so it will be much easier, 
too, to follow the reasoning in an article of this kind than it 
would be if the latter consisted largely of references only to 
general principles. Judicious skipping will prevent what | 
follows from being tedious to those familiar with the laws of | 
physics which will be explained. 

To get a clear idea of the problem, let us ask, first, how 
much force or power, in the ordinary acceptance of those 
words, will be required to stop a train when itis running at 
a given speed of say 10, 20, 30, 40 or 50 miles per hour. 
Presented in that way, the question appears very vague ant 
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| will give the height that a body must fall to attain the 
velocity. Or, algebraically, we would have 


v \2 
A= (—) x 16,1 
32.2 


v 
or h = — 
64.4 

Therefore we would have this simple rule: (b) Having the 
velocity in feet per second, to find the corresponding height 
of fall, square the velocity, and divide by 64.4. 

It follows from this that a body with any given upward 
impulse or velocity would ascend a distanee equal to that 
from which it must fall to require that velocity. 

Therefore, if a car is running at a speed of say 50 feet per 

Ras 


second, we would have : ciecee! 38.8 ft. = the height that 
64.4 : , 


the car would ascend if projected upward at that velocity, 
If the car weighs 80,000 lbs., the momentum or energy - 
stored up in it at that speed would therefore be 80,000 x 
| aA = 11,640,000 foot-pounds, 

Suppose now that we have a train consisting of the fol- 


| lowing vehicles of the weights given: 


confused. If we ask how much horse-power would be | Locomotive............ 0... ccceceecceee coccevevee es 60,000 Ibs. 
: : von : ittle | Tender.. Sete’ edC ENS ReGe gue 0oaeesaadbte ceaer Me 
required to stopa train, the problem begins to appear a little MMU MRE suk: Jivucd. toct sclbseneiccn hak * g0'000 * 
more comprehensible, because we can imagine one or more | Three passenger CAars............. 2.00000 ceseecevuces 120,000 * |} 
horses exerting their power to resist its motion. In order to | ONC Sleeping CAP... 6... cece eee vee cee ee eee - 50,000 “ 
make the term horse-power mean something definite and | LE Dakr ene aera, Hee RN 


exact, engineers, ever since Watt’s time, have defined it as | and that this train is running at a speed of 45 miles per 


a power equivalent to that required to raise 33,000) 
Ibs. one foot high in a minute. It will take just as 
much power to raise one pound 83,000 feet high, or 66,000 | 


hour, which would be equal to 66 feet per second. The 


| height of fall or ascent corresponding to this velocity would 


be 67.6 ft. Consequently, the amount of momentum or 


Ibs. half a foot high. Of late years scientific men have | energy stored up in the train at that speed would be 300,000 


adopted the term foot-pounds to express the power, or rather | 
the amount of energy or werk, as itis now called, which is 
exerted in raising one pound one foot high, so that a horse- | 
power is the exertion of 83,000 foot-pounds per minute. Let 
us, then, abandon the use of the term force and power, aud 
use the more exact designation of foot-pounds and ask how | 
many foot-pounds of work or energy must be exerted to stop 
a train at a given speed. 

It is evident that when a train or car is running at any | 
speed it has stored up in itself a certain definite amount of 
momentum, energy, or capacity of doing work, Thus, if a car 
is pushed at the rate of 20 miles per hour in front of an engine | 
to the foot of a grade or incline of, say, one foot rise in 100 | 
feet of length, and is then permitted to run up the grade by | 
its own momentum, it wil) ascend until the resistance of the 
grade is equal to the energy contained in the car, Supposing 
the weight of the latter to be 30,000 Ibs,, and that it runs 
1,200 feet before stopping, it is evident that at the end of 
that distance it will have ascended a vertical distance of 12 | 
feet. In other words, the momentum stored up in the car 
at the foot of the grade was sufficient to lift its own weight 
12 feet, and in doing this it performed 80,000 x 12 = 360,000 | 
foot-pounds of work, How, then, can the energy stored up 
in a man be calculated ¢ 

It has been seen that if a car be permitted to run up a 
grade by its own momentum, the height to which it as- 
cends the grade is a measure of the amount of work done by 
the momentum. Let us imagine, now, that instead of as- 
cending a grade, the car be raised vertically—as on an im | 
mense elevator or lift—at the same speed as it runs on the 
track, and that when it attains a given speed the elevator 
should stop and the car should be permitted to ascend by its | 
own momentum. If this experiment could be made in a vacuum | 





so as to get rid of the resistance of the air, the height of the 
ascent would indicate exactly the amount of energy stored 
up in the car at that speed—that is, it would show just how | 
high the momentum of the car would lift it vertically, | 
which distance, multiplied by the weight, would give 
the number of  foot-pounds of energy contained 
in the car at the given velocity. While no one 
has made exactly this experiment, scientific men | 
have made a great many analogous ones to determine | 
the velocity and energy of falling bodies, It has been found 
that any body will fall in a vacuum froma state of rest 16.1 
ft. in the first second, and at the end of that time it will 
have attained a velocity of 32.2 ft. per second, In two sec 
onds it will fall 64.4 ft., and the final velocity will then be 
64,4 feet per second; at the end of the third second it will have 
fallen 144.9 ft., with a final velocity of 96.6 ft. per second. | 
In other words, we have the well known law that the dis 
tance which a body falls is proportional to the square of the 
time, that is, it falls 16.1 ft. in one second and will fall 2 x 2 | 
= 4 times 16.1 ft. = 64.4 ft. in two seconds, and 3 x 8 = = 9| 
times 16.1 ft. = 144.9 ft. in three seconds. Therefore, to 
get the height which a body will fallin a given time, (a) | 
square the time in seconds and multiply by 16.1; the product 
will be the height in feet. | 

If we make— 

t = the time of falling in seconds, 

h = the height of fall in feet. 

v = the final velocity in feet per second, the formula for 
this calculation becomes h = ¢? 16,1. 


| 


| 


x 67.6 = 20,280,000 foot-pounds, 

But there is another element which must be taken into ac- 
count in estimating the momentum of the train, This is the 
revolution of the wheels. 

Suppose a large wheel, like the fly-wheel of a steam-engine, 
to be placed on a platform car and mounted on journals, sof 


| that it could turn freely. It is evident that the momentum of 


the car when in motion would be increased in proportion to 
the increase of its weight by the fly-wheel, The momentum 


| would not be diminished either if the fly-wheel were made 


to revolve, At the same time the fly-wheel would, by reason 


| of its revolution, have a certain amount of rotary momen- 


tum or energy of rotation, This energy of rotation would 
not be affected either by the horizontal movement of the car, 
It would require just as much exertion of power to stop 
this fly-wheel from revolving if the car was running 
50 miles per hour as it would if the car stood still, In 
other words, the energy of rotation of the wheel is inde 
| pendent of the forward movement of the car, Now this 
is also true of the revolution of the car and engine-wheels 
of atrain. They all have a forward momentum or energy 
when the train is in motion in that direction, and also an 
energy of rotation, How can the latter be calculated ¢ 

The velocity of th® circumference of a car or engine-wheel 
around its centre, or its angular velocity, is equal to the 
speed of the train, If all the weight of the wheels were con 


| centrated at the circumference, their energy of rotation 


would be just equal to their horizontal momentum, But at 
the centre of the wheel the particles have no energy of 
rotation, and from that point outward it increases 
to the rim. There is a point called the centre of 
gyration between the centre of the wheel and _ its 


| circumference, at which, “if the whole quantity of 


matter were collected, the angular velocity would be the 
same.” Its position is dependent upon the form of the re 
| volving body and the distribution of its weight, Owing to 
the complicated form of a carswheel, it would be very diffi- 
cult, if not impossible, to calculate its centre of gyration, and 
as it would lead to top much elaboration to explain how such 
calculations are made, it will be sufficient to say that po very 
material error will result if it is assumed that the centre of 
gyration of a car-wheel is at a distance of one-fifth of its 


| radius from the circumference. The angular yelocity of the 


centre of gyration would therefore be four-fifths of that of 
the train. If we apply rule (b) to this and square it and di- 
vide by 64.4, we will have the equivalent height which a 


| body must fall to attain this yelocity. The result multiplied 


by the weight of the wheels and axles will give the amount 
of energy of rotation. The weight of the wheels and axles 


| 
| may be taken as follows; 


Lbs! 

4 engine truck wheels... oa »- 1,720 
4 engine driving wheels ones éovbacesees 7,200 
& tender wheels,,....... ; cepecent : ‘ 4.240 
PE ererT Tr re ee 23,820 
2 engine truc k ‘axles... bows e8'sa ’ . 600 
2 engine axles ‘ seis —_ : 1.200 
| 4 tender axles.,.........-.... eenans , .. 1,260 
22 car axles see oes oe ones tdiontnened 6.950 
Total revolying weights ...... 00ge , 46,470 


The velocity of our hypothetical train was 66 feet per 
second, four fifths of which would be 52.8 feet, the corre 
sponding height of fall of which would be 43.3 ft. There- 
fore, the energy of rotation of the wheels and axles would be 


The second law of falling bodies is that the velocity is pro- | 46,470 * 43,8 = 2,012,151 foot-pounds, 


portional to the time of falling; that is, if at the end of the 
first second the velocity of a falling body is 82.2 ft., at the | 
end of two seconds it will be 2 x 32.2 = 64.4 ft,, and in 
three seconds it will be 3 x 32.2 = 96,6ft, Or,v =t ~ | 


| 82.2. 


Conversely, if we have the velocity per second of a falling 
body, and divide it by 32.2, it will give the time, in seconds, 
that it would require to attain that velocity, Or, algebrai- 
cally, 


Now, if we square the time and multiply by 16.1 ft. it | 


This added to the result of the forward momentum would 
make the total energy of our train, at 45 miles per hour, 
| equal to 22,292,151 foot-pounds, which must be overcome 
| to stop the train at that speed 

If, now, this train is running at that rate on a level and 
straight track, the only force exerted to overcome this mo 
mentum is the train resistance, At 45 miles per hour this 
would be 17.8 lbs. per ton of 2,000 Ibs.,* and just before the 
train would stop the resistance would be 6.1 Ibs. per ton, or 

| anaverage of 11.95 lbs. As the train weighs 150 tons, the 


* These resistances are taken from the table, page 506, of 
‘Catechism of the Locomotive 
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resistance for each foot that it moved would be equal to 
11.95 x 150 = 1,792.5 foot-pounds; therefore, the distance 
such a train would run by its own momentum at a speed of 
45 miles per hour ona straight and level track would be 


22,202,151 
————- = 12,486 feet = 2.3 miles, 
1,792.2 

On an up-grade of 50 feet per mile, the resistance would 
be 20.85 Ibs, per ton, and the train would then run by its 
own momentum 4,817 feet. 

Let us calculate what the resistance will be on t he level 
track if we apply the brakes to all the wheels of the train 
excepting those under the engine and two pairs of the six- 
wheeled trucks of the sleeping car. This is a more compli 
cated question than it appears at first. Until recently it was 
supposed tiat the friction of brake-shoes on the wheels and 
that of the wheelson the rails were very nearly alike, and that 
it was from one-fourth to one-fifth of the weight or pressure on 
them, The experiments of Captain Galton and Mr. West- 
inghouse have, however, shown that the friction, or 
the co-efficient of friction, varies very much at dif- 
ferent speeds, and that the friction of cast-iron brake- 
blocks on steel-tired wheels is considerably greater 
than that of steel tires on the steel rails, Thus the friction 
of the brake-shoes at 45 miles per hour was only one-eighth 
of the pressure, and at speeds of less than five miles per hour 
it was more than a third, averaging about one-quarter 
between these rates. The co-efficient of friction of the 
wheels on the rails at 50 miles per hour was only 
.04 and at 10 miles .110, averaging .071. These co- 
efficients were taken too at the time the brakes were first 
applied and the wheels first commenced to slide, and before 
the expiration of three seconds, After sliding that length 
of time the co-efficients in both cases diminished considerably. 
At very slow speeds is was found that the pressure required 
to skid the wheels was about equal to the weight of the 
braked wheels upon the rail, At 60 miles per hour, with 
three times that pressure, the wheels could not be made to 
slide, and at 50 miles per hour it was barely sufficient for the 
purpose. Although the experiments thus far reported are 
not entirely conclusive on this point they indicate that with 
a brake pressure equal to the weight of the wheels on the 
rails the average retarding power of cast-iron brake- 
shoes is about 20 per cent. of their pressuye, The retarding 
force of wheels sliding on the rails at high speeds was less 
than 8 per cent, of the load on them, but gradually increased 
to 20 per cent, as the speeds diminished. To quote from a 
descriptive article of this series of experiments, published 
in the London Times, ‘the result was clearly to demon- 
strate the necessity of the application of a very high degree 
of brake force when running at high speeds, and also to 
show that this degree of force should be gradually 
relaxed and diminished in proportion as the train 
speed itself is diminished by the pressure.” Mr. Westing- 
house has been experimenting for some time on a 
“reducing valve” for diminishing phe pressure on the 
brakes as the speed is diminished, Such an appliance would 
make it practicable to use much greater maximum pressure 
on the brake-shoes at high speeds, and without the risk of 
skidding the wheels at slower speeds. This device has not 
yet come into practical use, and the calculations for existing 
brakes must be based on our present practice of applying a 
pressure to the brake-shoes about equal to the weight of the 
wheels on the rails; and for such pressures the average re- 
tarding foree of the brakes has been shown to be about 20 
per cent, of the pressure. 

The weight resting on the wheels of our train to which 
the brakes will be applied amounts to 233,888 Ibs. As 
stated, if the pressure on a brake-shoe exceeds the weight 
which that wheel carries, including its own weight, the wheel 
will slide and be made flat when the speed is reduced. 
Therefore, it isthe practice at present never to allow the 
pressure of the brake-shoes to exceed the weight on the 
wheel. The average force required to slide a wheel against a 
brake-shoe is equal to about one-fifth of the pressure on it. 
Therefore, if the pressure on the shoes is equal to the weight 
on the wheels to which they are applied, the resistance in this 

253,353 
case would be - - = 46,666.6 Ibs., and thus for every 





foot that the train runs there must be 46,666.6 foot-pounds 
of energy exerted to overcome the friction of the brake-shoes. 
This, added to the 1,792.5 foot-pounds due to the train resist- 
ance, will give thetotal retarding power exerted to stop the 
train. We would thus have 48,459,1 foot-pounds exerted 
through each foot that the train moves to overcome the energy 


22,202,151 


stored up in it. Therefore we will have 





feet, the distance in which the train can be stopped after the 
brakes are applied at that speed. But it must be kept in 
mind that the application of the brakes does not occur in- 
stantly when the engineer turns the cock admitting the 
compressed air to the apparatus. An appreciable time in- 
tervenes between that act and the time when the brakes are 
full on, Experiments have shown that this varies 
from one to five seconds, with the Westinghouse auto- 
matic brake, in proportion to the length of the 
train and no doubt to the perfection of the apparatus 
used, Assuming that the average time consumed is 
three seconds, it will be seen that in that interval our train 
would run 66 x 8 = 198 ft. before the effect of the brakes 
would retard the train, so that the distance run would be* 
658 ft. before it could be stopped. It is this element of 
quickness of application which enables one form of brake to 
stop a train quicker than another. In all systems of 
continuous brakes, it is possible to bring sufficient ultimate 
pressure on the brake-shoes, but the difficulty with some of 
them, especially with long trains, is that this pressure is not 
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applied quick enough. In nearly all the splendid series of 
experiments made in Europe recently the investigations 
were directed chiefly to the efficiency of brakes in- the one 
matter of quickness of application. 

It is of course true that if brakes were applied to all the 
wheels in a train, including the driving-wheels, the retard- 
ing power would be greater in the proportion which the 
weight which they carry bears to that on the wheels to 
which it has been assumed that brakes are applied. 

While it is true that if the pressure on the brake-shoes 
exceeds the weighton the wheels the latter will slip when 
the speed is reduced, yet, as stated, at speeds of 50 
or 60 miles per hour it is very difficult to skid 
wheels. This is attributable to the fact that the wheels 
at the high speed have not only a rotative momentum, 
but, besides, they are caused to rotate by the forward 
impulse of the car. The «condition is analogous 
that which would exist if we were to place a pair of wheels 


sion is just equal to that of the wheels to the rails, and drive 
them at the same speed with which they revolve on the 
track at a given Suppose, now, that when the 
wheels are can apply a brake with a 
screw, and with great pressure, Under these conditions it 
would be impossible to check the revolutions of the wheel in- 
stantly. To do this we must first overcome the energy of ro 
tation of the wheels, and also the driving power of the 
belt. It for a similar that the 

of a car cannot slid at a high speed until 
considerable time the brakes are applied, even 
with very great pressure. Mr. Westinghouse has, therefore, 


speed. 


so driven we 


is reason 
be some 


after 


much greater pressure to the brakes at first than would be 
needed to slide the wheels at a? comparatively slow speed, 
and afterward reduce it gradually as the speed is lessened. 
With such a device, and by applying the brakes to all the 
wheels in a train, it will be possible to stop it in much less time 
than that indfeated by the above rules and calculations, 


The East-Bound Freight Agreement. 


execution of the plan for maintaining east-bound rates, held 
a meeting in New York last week, at which the Chairman, 


the necessity of prompt and thorough organization and ac 
tion, if the plan proposed at Chicago is to be executed. 
steps of some importance were taken. 


Two 
One was with regard 
to through rail-and-ocean-steamer rates, which it was agreed 
should be the same all the sea-ports, and equal 
to the New York rate by freight steamer plus 
railroad rate to New York, the steamer rate to be reported 
daily in order to give the basis for the through rate, That 
is, should -the steamer rate on flour from New York to Liver 
pool be 2s. 6d,, or 60 cents per barrel, Feb. 1, then the rate 
from Chicago to Liverpool that day will be $1.30 by Port 

land, Boston, New York, Philadelphia or Baltimore, as the 
Chicago-New York rate is now 70 cents a barrel. Should, 
then, the steamer rate from Baltimore to Liverpool be the 
same as from New York that day, the railroad will receive 
70 cents per barrel on that flour, instead of 64 cents, as on 
Baltimore. And should the steamer rate 
from Boston be the same as from New York that day, the 
rail rate to Boston will be 70 cents instead of 80 cents. This 
is an effort by the railroad companies to neutralize the 
differences in rates that may be caused by the competition 
of the steamers at the different ports—a competition which 


by 


consignments to 


it will, doubtless, not be possible to prevent, even if it were 
desirable. Whether it can be made to work remains to be 
The complaint usually is, that the steamers carry to 
and from other places for much lower prices than from New 


seen. 


York, often not being able to get cargoes otherwise. This, 
probably, could be left to regulate itself, were it 


not that it gives occasion to cutsin the rail rates which 
are frequently much greater than those in the steamer rates. 
The steamer rates might safely be left to regulate them 
selves, because the steamers can abandon an unprofitable 


which yields them less profits than the average, while the 
railroad, unfortunately, cannot change its terminus from 
Halifax to New Orleans, from Baltimore to 
readily. 


Boston, so 


of an arbitrator to decide as to the division of the Chicago 
shipments among the five roads to the presidents of the four 
trunk lines, This seemed likely to be a wise step, as, though 
the trunk lines control all the roads from Chicago, their 
managers have not had the active controversy over this 
matter which may be supposed to have made their Western 
representatives somewhat inflexible in their position and 
demands. But so farthe trunk lines have had no better 
success than the Western roads in settling the mat 
ter. When it in Chicago, agreed to leave the 
question to an arbitrator, it was supposed that 
it would be settled in one way or another in a very short 
time. But the roads seem to have been just as particular as 
| to the person of the arbitrator as they were as to their per- 
centages when they were trying to agree upon the latter. 
Objections are made toevery one proposed, and some begin to 
hint that the agreement to leave the matter to arbitration 
was made for the purpose of postponing an apportionment. 
Meanwhile, most of the work remains to be done, and most 


was, 


tracts at, we suppose, as much as 10 cents per 100 Ibs. below 


under which, doubtless, some shipments are made. Pools 
are reported in full operation at Louisville, Indianapolis, 





: 
| them uniform by all routes from these places, but modify 





| cago and elsewhere. 


the | 


to | 


on an axle in a lathe, and turn them by a belt whose adhe- | : ; 
| of the tunnel line, in evidence of this effect, or at least does 


wheels | 


been experimenting on an apparatus which will apply a very | 
| Commonwealth by thetunnel to have been about $925,000, 
lor & per cent. on the $18,000,000 invested in the tunnel. 


The Joint Executive Committee, which has charge of the | 


Mr. Fink, made a report in which he spoke very decidedly of | 
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them to meet the changes caused by the contracts from Chi - 
The St. Louis roads have agreed to 
renew their agreement to divide shipments equally—20 per 


| cent. to each of the five roads—and the condition of things 


is certainly much better than it was last year at this time. 

The Joint Executive Committee is liable to be called at any 
time to take further steps, and an arbitrator for the Chicago 
business may also be appointed any day. The Cincinnati 


| business also has to be divided, the division made some 


months ago not being retained. With pools at these two 
places, probably there would not be much difficulty in coming 
to an agreement elsewhere. 


THE VALUE OF THE Hoosac TUNNEL is discussed at some 


| length by Mr. Thomas Doane in a paper contributed to the 


Boston Society of Civil Engineers. This value he looks for 
in the effect of the new line in reducing rates by competi- 
tion. He does not adduce rates before and after the opening 


not assert that the reductions made have been caused wholly 
or chiefly by the competition of the new route; but he gives 
a statement of the weight and the value of the freight re- 
ceipts at Boston, from the Boston & Albany and the Fitch- 


| burg railroads, and then, curiously enough, estimates the 


value of the tunnel line in a percentage on the value of the 


| freight, the basis of which is the statements of certain mer- 


chants, some of whom thought the new route had had con- 
siderable effect, and some that it had had none. Mr. Doane 
thinks that the effect has probably been equal to 14 per cent. 
on the value of the freight, which he puts at about $185,- 
000,000 in 1877. Thus he would make the saving to the 


But a much 
have been to 
of ‘its value. 
1,077,000 tons, 


more direct and accurate way would 
take the weight of the freight, instead 
He gives the weight of the receipts at 
The shipments are probably not one-third 


| of the receipts, but estimating them at one-half, we have 


a total of 1,600,000. Now, to save $925,000 in the rates 
on this quantity of freight, the reduction caused by the 
completion of the tunnel line must have been at the average 
rate of 58 cents per ton, or 2.9 cents per 100 Ibs. between 
Boston and Albany. Now the share of these roads in the 
average rate on east-bound freight in 1877 or 1878 has 
been about 6 cents; on west-bound perhaps 10 cents. If the 
Tunnel Line had reduced the rates by about 3 cents to these 
figures, then 1t must have caused a reduction of one-third 
in the through east-bound rates, and nearly one-quarter in 





the | , A y . 
P | course of freight business between New England and the 


| West knows this to be absurd. 
| scarcely any influence on through rates—not one-twentieth 
} as much as has the roundabout Grand Trunk. The object 


rate at will, and in the long run they will not go to the port | 


The other important decision was to leave the appointment | 


of the freight coming forward is probably carried on con- | 


the tariff of Nov, 25, which is still nominally in forcee—and 


the west-bound. Any one who knows anything about the 


It fact, the tunnel has had 


| that it was built for, the cheapening of through freights, 
| had been accomplished by other means long before the tun- 
nel was completed. The only unreasonableness in these 
| that Massachusetts could justly complain of for several years 
has been their unreasonable lowness, which has shifted an 
undue portion of the burden of supporting the railroads upon 
the local freights. The reduction in average rates upon the 
Boston & Albany and the Fitchburg roads are in no degree 
exceptional, but are matched in New York, Pennsylvania, 
Ohio and Michigan; and the difference between New York 
and Boston rates has certainly been just as great since the 
Tunnel Line was opened as before. Andan improved road 
to Boston will not have any more effect on Boston freights 
than an improved one to Baltimore or Montreal. If any- 
thing should reduce the average cost and price five cents per 
100 Ibs. to Baltimore, without affecting the cost to Boston, the 
Boston rate would doubtless be reduced by that amount within 
two weeks, and so with any other reduction, unless the price 
to the other port should become permanently and unques- 
tionably less than the bare cost to Boston. The improve- 
ment of the mouth of the Mississippi, should it effect what 
is claimed for it in the cost of shipments from the North- 
west to Liverpoo] by that stream, will inevitably cause a 
| reduction in rail rates on many staples from the Northwest 
to New York and Boston, and so of the Welland Canal; 
which latter may very likely have fifty times the effect of 
the Hoosac Tunnel on Boston rates, and yet injure rather 
than benefit Boston import and export business; because the 
reduction there, however great it may be, will be less than 
| at Montreal. 





THe GOVERNMENT DIRECTORS OF THE UNION PactFic 
| RAILROAD have certainly made a very interesting report 
| this year, so much so that perhaps many may disagree with 
the conclusion of Mr. Adams in his letter of resignation, 
published after a year’s service and the preparation, proba 
bly,.of the greater part or the whole of this report, that the 
office isa useless one. But certainly the functions which 
the government ought to exercise are hardly compatible 
with service in the board of directors of the company. To 
guard its interests as a creditor the government needs to in 
spect and audit; to guard the interests of the community, it 
may, in addition, study traffic and rates and accommoda- 
| tions. But this is not work which can properly be done by a 
board of directors. 

The report of the government directors will probably sur 
prise many. Popularly it has been supposed that more 
| fault was to be found with the tariffs and less with the con- 
dition of the road. As to the tariffs, everything depends 
upon the reasonableness of the profits of the company and 
| the interpretation of its obligations in view of its govern- 
ment subsidy. It is trying to make all it can, and now 
| Congress has made such an arrangement as to the payment 


Peoria and Lafayette; they adjust the rates so as to keep|of the subsidy as to make that depend largely on the 
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amount of the company’s profits. As to the eondition of the 
road, we think the government directors err in setting the 
standard so high as that of the trunk lines. A railroad should 
in any case be adapted to do its actual business with the 
greatest economy, and in calculating the cost of doing the 
work we must estimate the interest on the cost of improve- 
ments by which working expenses may be reduced, as well as 
of the working expenses proper. If the Union Pacific traffic 
is carried at an expense of $4,500 per mile, and by sundry 
improvements of road this expense could be reduced to $4,000 
per mile, still these improvements would not be justified if the 
interest on their cost would be more than $500 per mile. 
Now the Union Pacific is a road with comparatively light 
traffic, which is conducted at low speeds. There is no need 
of the perfect condition of trunk-line tracks for this. The 
saving would be something, but probably nothing like the 
cost. If the speed were high, even with no more traffic, the 
advantage of a better track would be very much greater. 
It may be said that the company owes the community 
greater speed in passenger trains, for which there certainly 
is plenty of room. But if the company owes the com- 
munity anything, we imagine that the community would 
rather take it out in lower fares than in faster trains. 
Assuming that the trains run as they ought to now, then 
certainly it would be very wasteful to make tracks like the 
Lake Shore’s for them torun on, Of course it is entirely 
possible for the track to be so bad as to make excessive the 
cost of running the trains as they are; but if so, then the 
company will be the chief, and probably the only, gainer by 
mending them, and the rights of the community in the mat- 
ter will not change this at, all. It is altogether possible to 
make a railroad too good for the work it has to do. 

We have published, this week and last, the whole of this 
report, which has had the benefit of Mr. Adams’ revision. 
The abstracts widely published in the daily papers give a 
very imperfect idea of the report, and in some particulars 
misrepresent its tenor, and heretofore the document has not 
been printed in full, 


AMERICAN LRON PRODUCTION, according to the preliminary 
(but substantially accurate) report of the American [ron and 
Steel Association, carefully collected by Mr. James M. 
Swank, the Secretary, was considerably larger in 1878 than 
in 1877. The production of pig is reported to have been 
about 8 per cent. greater, and the increase in consumption 
was probably as much as 8 or 9 per cent,, the stocks on hand 
at the close of the year being much smaller in 1878 than in 





ers complain bitterly that the competition by which the 
railroads have destroyed the canal business has been unfair, 
but it is like all other railroad competition, designed to secure 
a business with a trifling profit which otherwise would be 
lost altogether. 


FREE PASSES ON THE PENNSYLVANIA RAILROAD are to 
be greatly limited hereafter. Notice has been given that 
they may be issued only by the President and by such of the 
vice-presidents as may be authorized by him. The General 
Manager is to have power to issue passes only to employés, 
persons traveling on the company’s business, and to officers 
of connecting roads. The Engineer of Maintenance of Way, 
the general agents and the division superintendents are 


These officers will be furnished the passes by the general 


authorized to pass their immediate employés while on duty. | 
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and the balance in hyperbola at either end! I don’t see 
where the sharpening comes in. 

As to the mechanical work in laying of the curve, it may 
be all true that ‘there is no method so rapid or accurate for 
this purpose as by the theodolite.” Still, when a fellow is hard 
pushed he can make a shift with one of Stackpole’s transits 
—and | have even known a tolerably fair curve to be run 
in with one of Young's best instruments, that did not seem 
to show much inaccuracy to the naked eye. It might have 
been tempting Providence—and possibly the case was only 
justified by the fact that theodolites were scarce where the 
necessity arose—and so few people, from lack of opportunity, 
know what a theodelite is when they see it. W. A.C. 

Wameco, Kan., Jan, 11, 1879. 





superintendents, and the former will countersign them on 


interests of the company.” The trouble usually is that there 
is a wonderfully liberal interpretation of what will subserve 
the interests of a company, when it comes to issuing passes. 


© ontributions. 


A State Compelling Repudiation. 


To THE EDITOR OF THE RAILROAD GAZETTE: 

As a Jerseyman, somewhat solicitous of the honor of his 
state, and a believer in the principles of its general railroad 
law, I am compelled to take exception to the letter of 
“V,. P.” in your last issue, as both unjust in its charges and 
misleading in point of fact. The law to which he refers was 
an amendment to the general railroad law requiring new 
companies upon completing their organization to deposit 
with the Secretary of State the sum of &2,000 per mile of 
projected road, to be returned to the company as each mile 
should be completed. Its object was a good one, to check 
the formation of wild-cat companies, and td put a stop toa 
new branch of business which was rapidly developing—the 
formation of blackmailing corporations by men without 
character or .apital, who would threaten to build duplicate 
lines alongside every prosperous road in the state, but who, 


which might at least cause serious annoyance, if not loss to 
stockholders. Now to a legitimate enterprise the temporary 
deposit of $2,000 per mile, with the certainty of its prompt 


1877. The increase in Pennsylvania was nearly twice as | return as fast as the road should be finished, ought not to be 
great as the total increase; but there was a considerable de-| a serious burden; contractors would be very willing to ac- 


crease in Ohio and Missouri. Pennsylvania’s production in 
1878 was 53.2 per cent. of the whole, Ohio's 15.4 per cent., 
New York’s 9.8, Illinois’ 3.4, Michigan’s 3, West Virginia’s 


their pay, and one may be pardoned some doubts as to the 
“ sound and prosperous condition” of a company which can- 


2.2, New Jersey’s and also Wisconsin’s 2.1 per cent. No] not raise #2,000 per mile. 


other state produced as much as 2 per cent. of the whole. 


As a matter of fact, no very serious objection was made to 


The states which show an increase are New York (1'¢ per | the passage of the amendment, and very little has been said 
cent.), Pennsylvania (9.9 per cent), Virginia, West Virginia | against it since, except by a few interested parties. One 
(50 per cent.), Wisconsin (125 per cent.) and Illinois (88 per | experiment in the way of building a parallel competing or 
cent.) There were just 700 blast-furnaces in the country at | blackmailing line advanced so far as the completion of the 


the close of 1878, against 716 a year before, the difference 
being made by the erection of two and the destruction of 18 
Rail production increased much more than pig iron produc. 


road, the result being serious loss to the old road, 
and the probable utter loss of the money put in the new 
one. There was, indeed, a reasonable doubt as to whether 


tion, Mr. Swank gives the total of iron and steel as 930,000} the amendment could be made to apply to companies or- 
tons in 1878 against 764,709 in 1877, an increase of 2114 per | ganized before its passage ; this the corporation to which 
cent. The total has been exceeded in this country but one | “ V, P.” refers could easily have tested in the courts, but it 
year, in 1872, when the product was 1,000,000. Hitherto fora} has never chosen to do so, preferring to die a silent and re- 


number of years the production of iron rails has decreased 


pudiating martyr, as it were, rather than to pay its $2,000 


continually; but in 1878 there was at least as much pro-| per mile under protest, or even to fee a lawyer to begin the 


duced as in 1877, and probably a little more. Meanwhile | necessary suit. 


the production of steel has continued to increase, from 432,- 


169 tonsin 1877 to about 600,000 in 1878—about 39 per 


cent, The production of steel has been sufficient to lay near- 
ly 6,000 miles of track with rails of 58 Ibs. per yard, and al- 
lowing for all the new 10ad likely to have been laid with 


steel, this supply would probably renew more than 5 per 


cent. of all the old track in the country. The total of iron 
and steel, after allowing for the new road, would probably 
renew 614 per cent, of all the track, which is a small pro- 
portion to be worn out in one year. 


THe ILLINOIs AND MICHIGAN CANAL, which connects 
Chicago with the navigable part of the Illinois River, now 
feels the competition of the railroads to such an extent that 
it is doubtful whether the tolls received hereafter will be 
sufficient to maintain it. In Illinois as in New York the con- 
stitution forbids expenditures on the canal in excess of its 
earnings, so that it is quite possible that the time may soon 
come when the canal will have to be abandoned, unless this 
provision of the constitution can be evaded or abrogated. 
This canal has, for some years, been worked chiefly by 
steam, with great saving, it is said, over horse power. It 
has been of great advantage to Chicago, first as a grain car- 
rier, when railroads were fewer and charged higher rates 
than now, and since largely as a carrier of the stone used 
for building in Chicago. But it is short—only about a hun- 
dred miles long—and it has no trustworthy feeder at its 
southwestern terminus. The Illinois River is frequently 
navigable but a few weeks in the year, being frozen up in 
winter and dried up in summer. If it could be depended 
upon all the time the canal is open as a safe and accessible 
channel even for the small class of boats that ply on the 
canal, the Illinois & Michigan Canal would probably have a 
large traffic in spite of railroad competition, as it would give 
a cheap route between Chicago and St. Louis on which iron 
ore, coal, iron, lumber and grain would probably find the 
cheapest carriage. But unless the Illinois River can be 
greatly improved—and this apparently will be a costly and 
difficult work—it is quite probable that the canal will never 


JERSEYMAN. 
Woopsive, N. J., Jan. 13, 


The Slide-Valve and Link Motion. 


ALBANY, Jan. 6, 1879, 
To THE EpITOR OF THE RAILROAD GAZETTE: 

It would appear that Mr. Charles A. Smith in his valuable 
article on the link motion in the last issue of the Gazette, 
takes no account of the fact that the ends of the eccentric 
rods in ordinary locomotive practice do not take hold of the 
link on the centre line, but some distance back of it, in 
order to allow the lower rocker pin to come opposite the 
eccentric rods. 

This causes a curious * over-end” motion, which has its 
effect on the motion of the valve, and which, if not allowed 
| for, would disturb the accuracy of Mr, Smith’s rules. 
| It is to partly counteract this movement, which causes 

much of the ‘ slip” of the link-block, that the link-hanger 
| is usually connected back of the link arc, and not upon it, 
|as Mr. 8S. recommends. 








It might perhaps be better in some cases, as has been done | 


| in Europe, to connect the eccentric rods to the top and bot- 
| tom of the link, and on its centre line; and as the rods 
| could not then be brought opposite the rocker pin, to give 
the eccentrics enough more thro’ to give the valve the 
proper travel in full gear. Cuas. L. PaLMer, 





“A Simple Method of Laying Out Curves.” 





To THE Epirork oF THE RAILROAD GAZETTE : 

Your correspondent, J. O. B., in giving his simple method 
of laying out curves, states for a fact, that “a curve cannot 
be flattened at one point without being rendered sharper at 
some other point.” L 

In case he had 40 degrees of curvature to dispose of, and 

| a determined rate of 4 degrees per 100 feet, would it sharpen 
the curvature at any point to change the disposition of it to 
| 86 degrees of the amount in a 4-degree curve, 2 degrees in a 
2-degree curve, and 2 degrees in a 1-degree curve? Or, say, 


giving them out. ‘Free pakses must not be issued,” says | 
the order, “‘ except where their use will clearly subserve the | 





for a sum of money, would agree to abandon a project | 


cept the necessary draft on the Secretary of State as part of 


The Cost of Keeping Account of Car Mileage. 


Sr. Louis, Jan. 8, 1879. 

To THE EpiroR OF THE RAILROAD GAZETTE: 

In the Gazette of Dec, 18, under the heading * Editorial 
Letters,” you give the cost of the Car-Accounting Depart- 
| ment of this road as being about $5,000 per annum, This is 
|amistake, It will not exceed $3,600, Please correct in 
| your next issue and oblige, 
M. SWEENEY, 
| Car Accountant, St. Louis, Lron Mountain & Southern Rail- 
| way. 





Does the Hoosac Tunnel Pay? 





| [Paper read before the Boston Society of Civil Engineers by 
| Thomas Doane, C. E., Oct. 18, 1878.| 


| The civil engineer finds his field of labor and usefulness 
| principally in the construction of public works, There is, 
| however, no reason why he should not, as an engineer and 
especially as a citizen, enter into that higher fleld where the 
relation between cost and the end to he attained are con- 
| sidered, and discuss the economic and commercial features 
| of wee’ enterprises. 
ne of the most difficult and costly works in which the 
eople of Massachusetts have been engaged is the building of 
| the Hoosac Tunnel, It is a work about which more has been 
| written and said than about any other thing with which they 
have had to do. It has met with carcass reasoning and 
unavailing ridicule, and has overcome all. It has been talked 
| up and talked down, voted up and voted down; it has been 
stopped and begun, and killed and made alive over and over 
again. It has cost much money—much more than if built 
under the patronage of an roy oe If a thing is valuable, as 
it usually is, in proportion to its cost and the difficulties over 
| come in getting it, then the Hoosac Tunnel can hardly be 
| overvalued or appreciated. 

Latterly this work has been dragged into politics. The 
Republican party has been accused of throwing away 
eighteen millions of dollars, or at least of foolishly invest 
ing it. The only ground for such an accusation grows out 











|of the fact that the Administration of Massachusetts has 
| been uniformly Republican, It has never been a politica! 
party measure. All parts of the state have favored its con- 
struction, It has been especially advocated by the people 
along what is now known as the Hoosac Tunnel Line. Even 
the people of Cape Cod have talked and voted for it. They 
have been largely interested and engaged in ocean trans 
portation, and have clearly understood the value of compe 
tition in /and transportation. It has met with determined, 
individual and corporative opposition, but is at last com 
pleted. 

The people of Massachusetts are accused of doing a thing 
which had better not been done, which never has paid any 
return of any account, and which never will or can, 

Let us turn our attention for a little to an examination of 
this matter. We shall perhaps be led into the high regions 
of speculation and probabilities, but the laws governin 
them are not less certain in the long run than those which 
govern in the more easily understood regions of philosophy 
and mathematics. 

An entering upon this discussion at this time, with a state 
ment of a few material facts, may lead to further discussion, 
and to such a course on the part of the people of this Com- 
monwealth as to secure to themselves now and forever the 
best results of so great a work. 

On the 25th of February, 1825, the people of Massachu 
| setts in Legislature assembled pomee resolutions to appoint 
| commissioners “ to ascertain the practicability of making a 
| canal from Boston harbor to Connecticut River” and * of 
| extending the same to some point on the Hudson River in 
| the state of New York, in the vicinity of the junction of the 
| Erie Canal with that river.” Under these resolutions, Na 
| than Willis, Elihu Hoyt and H. A. 8, Dearborn were ap- 
| pointed commissioners. They reported to the Legislature 

Coeeen the 9th and 11th of January, 1826, and in it they 

advise a tunnel through the Hoosa¢ Mountain for a canal. 

The earliest allusion to it in point of time seems to have been 

in a report to these commissioners by their Engineer, Gen- 
| eral Epaphras Hoyt, dated at Deerfield, Sept. 20, 1825, He 
| thus spoke of it and the Deerfield River valley: “In general, 
| the banks of the river through which the river has its course 
are composed of earth and rocks, by no means difficult to ex- 
cavate, and were it not for the lofty Hoosac, a canal might 
| be constructed to unite the Connecticut and Hudson, at the 
| ordinary expense. A tunnel four or five miles through the 

mountain, composed of primitive rock, would be a Herculean 
| task—probably too great for the contemplated object.” 

These commissioners unite in recommending a tunnel, and 
make an estimate of its cost in the following words: “ As it 
is highly important there should be suflicient width to admit 
of a towing path, and afford a free passage for the boats, it 

is proposed to make the tunnel through Hoosac Mountain 
| twenty-five feet wide and thirteen and a half feet high ; the 
| transverse section of which isthirty yards; being larger in 
the clear than either of those in Pennsylvania or Great 
Britain. Taking it for granted that the excavation will be 
entirely through rock, but of a character which will make 
the expense a mean of the three in Pennsylvania, that sum 
might be taken as the cost. But to put it beyond a doubt, 
the highest price which any tunnel has cost_ per cubic yard 
will be assumed, viz., that of Lehigh. In a tunnel four 
miles in length of the size named, there will be 211,200 cubic 
yards of stone to excavate, which, at #4.36 per cubic 
yard, amounts to $920,832. Thus it appears that the 
construction of a tunnel will be #1,160,168 less than 
the expense of crossing the mountain in Vermont by 
locks.” 

On page 130 of the a of these commissioners it is found 
that tunnel work then being done by the Lehigh Coal Com 
pany in exceedingly hard blue granite was costing at the 
rate of $4.36 per cubic yard, ona basis of double gangs with 
wages of men at 83 cts. per day, which ‘sum includes the 





earn its expenses hereafter. The State Canal Commission- 86 degrees of the curve as contemplated in a 4-degree curve, | cost of powder, tools and all other charges 
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Tt will perhaps be eee | to compare this estimate of 
cost made 50 years before with the actual cost. 
The cost of the tunnel alone has been inside of , $10,000,000 
The area of the smallest section of the tunnel is... .49.16 sq. yds 
e price of labor was about 

Triple gangs of laborers were used. 
The length of the tunnel is........................5.. 4.75 miles 

With an increase of cross section, it would be fair to re- 
duce the price per yard of excavation. The area given 
above as 49.16 square yards is the smallest or sound rock 
area, There is nearly half a mile with thick masonry and 
an insert on bottom, and a mile more with masonry on 
rock bottom, both giving 4 élear ate of 96 feet wide with | 
sewivircular foof, and very large g inerencing the rock ex- 
Cavation area. It will probably entirely fair to offset 
this increase of excavation gee the reduced cost per 
yard of the increased area. e then have to begin with 
the estimated cost by the commissioners of $920,832. 
The increase of section from 30 to 49,165q, yds. will in- 

GOOG COMED. 0 Wino o deh th akate os. Cdirbddiedks ccedeccdane $1,508,936 
The increase in wages of miners from $0.83 to $2.25 


WEEs IOTORER DORE OD i, ickiksceddissarvicvsddcvecviorrccs 4,000,489 
The increase in length from 4 to 4.75 miles will increase 
COE COs oe MSH CTVER DTN Pelee Op we te Tee bie he eWecss's dol eve 4,857,454 


If the bad character of the rock, then unforeseen, and the 
large amount of masonry required, with the sinking of two 
shafts, be considered, the original estimate, founded on cost | 
in a hard, firm rock as it was, comes tolerably near the 
truth. 

These commissioners recommended an enlightened policy | 
and enterprise, with friendly competition, in words quite as | 
eloquent and appropriate as any which have since or may | 
now be written, y say (page 157): | 

“The discoveries of Columbus and the voyage of Vasco de | 
Gama have wrought as t changes in the political world | 
tis the researches of Copernicus, Galileo and Newton have in | 
the scientifical, Th human mind appears to have expanded | 
as the sphere of its action has been enlarged, and the govern- | 
ments of nations, participating in the more enlightened 
views by which individual enterprise is directed, have in- 
duced a policy which quadrates with the progressive genius 
of the age. Ins of a few neighboring kingdoms, the 
whole globe has become the field of commercial adventure, 
and now, as during all time, the most successful competitors 
in navigation among the nations are the most prosperous 
and renowned; not directly from that cause, but agriculture 
and the mechanical arts have been simultaneously encour- 
aged to meet the demands of such a boundless interchange 
of products; and the reciprocal benefits to the farmer, man- 
ufacturer and merchant from the lucrative industry of each 
have, as alternate causes and effects, produced a general re- 
sult highly beneficial to all classes of society. 

* An amicable and unrestrained rivalry in the three great 
branches of national industry, with the generous under- 
standing that all must be flourishing to insure the success of 
either is an axiom in political economy which has been sanc- 
tioned by the ablest statesmen, and has not only become the | 
basis of statistical jurisprudence, in Great Britain and the | 
United States, but also of international regulations, Anti- 
quated and deleterious customs, visionary theories for the | 
regulation of individual enterprise and the ruinous systems | 
of exclusive monopolies have been rapidly abrogated in one 
European kingdom, and become the subject of profound in 
quiry in another. It is notorious that foreign commerce, 
even in Phoenicia, Athens, Venice and Geneva, could not 
have given them that exalted station, which each in its turn 
avsumed, although each of these nations might be said to 
have been included within the walls of their emporia; but 
they were as distinguished for their rich manufactures as for 
their maritime supremacy, and when the tillers of the soil 
harmoniously confederate with those great interests the sys 
tems of private and public wealth, of individual happiness 
and general prosperity, for the diffusion of intelligence and 
the foundation of national glory is rendered perfect, 

‘** But to accomplish this, the — of every portion of the 
community must be respected, fostered and secured, We 
must then profit by the light of history, the experience of 
nations, and the instructive results of the gigantic efforts 
which have been made or are in progress on the other side 
of the Atlantic and most of the states in the Union for the 
extension of internal improvements, and thus advance the 
prosperity of every individual in each section of the whole 
Commonwealth.” 

The project of building a canal to the Hudson River failed | 
largely because of the difficulty of crossing the Hoosac | 
Mountain range, but when railroads became well established | 
and their ability to cross mountains by ascending and de- 
scending planes had been demonstrated in the building and 
coeretes of the Worcester and Western railroads, the idea 
of building a railroad over the route before proposed for a 
canal was suggested, 

The promoters and builders of the Fitchburg Railroad, 
after completing their road, were very determined and earn- 
est in pushing forward the Hoosac Tunnel enterprise. They 
were afterward joined by the Vermont & Massachusetts 
Railroad interest, and largely through their endeavors the 
eople of the commonwealth who had aided the Western 

tailroad to build by investing $5,000,000 in its stock, en- 
tered upon the work of aiding the Hoosac Tunnel line, by a 
loan of 82,000,000 to the Troy & Greenfield Railroad Com- 
pany, secured by mortgages upon all the property of the 
said corporation, 

This was authorized bY the act of April 5, 1854. After a 
few years it was found that the company could not complete 
its road and tunnel, when the Legislature, by chapter 156 of 
the Acts of 1862, provided for the appointment of commis- 
sioners, and by them “for the more speedy completion of 
the Troy & Greenfield Railroad and Hoosac Tunnel.” 

The commissioners, three in number, were appointed by 
Governor Andrew in May, 1862. They were all railroad 
men, and two of them eminent as civil engineers. Over date 
of Feb. 28, 1868, they reported in detail (Senate Doc. 98, 
year 1862), and say in conclusion: ‘ We are of opinion that 
the work should be undertaken by the commonwealth, and 
completed | as early as it can be, with due regard to 
economy. 

Before so egy however, at their request, on the 18th 
day of October, 1862, the Troy & Greenfield Railroad Com- 
pany cong ye —— i onvenee, to the Com- 
monwea ro of the said corporation, subject 
only to the right ol solemplian. on : 

Before so advising, the commissioners obtained the execu- 

\ cxof a contract between the Commonwealth and the Troy 
®& Boston Railroad Company, the Fitchburg Railroad 
Company, and the Vermont & Massachusetts Railroad Com- 

any, Whose roads make up the remainder of the Hoosac 
unnel line, and dated Feb. 18, 20 and 28, 1863, which, in 
part, reads as follows : 

* Whereas, for many 
by the Troy & Cireenfield Railroad to finish their railroad 
and construct the Hoosac Tunnel, which, notwithstanding 
the aid granted to them by the Commonwealth of M 
pa eo have found themselves 
complish, the means and credit of the company having be- 
come exhausted, and further progress bavien oo ol 
two years ago, with no part of the road east of he Tunnel 
opened for use and the Tunnel but little more than com- 
menced ; and 











wholly unable to ac- 


.25 per day. | 


| the country at the time being engaged in a civil war. 


ears, great efforts have been made | 


assa- | 
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railroads forming the line from Boston via Fitchburg and 
Greenfield to Troy that the said Troy & Greenfield Railroad 
and Hoosdc Tunnel ‘should be completed, by which they 
may become a part of a short through line to the West; 
anc ' 

‘** Whereas, The cost of constructing the said Hoosac Tun 
| nel will be very large, and to a great extent uncertain in 
amount, and, at the least, wholly disproportionate to its 
revenue-earning value when considered as a piece of railroad 
of only its real length, while it will be of such vast benefit 
to the said whole line of railroads from Boston to Troy that 
| its construction is warranted as a commercial undertaking; 
nevertlieless, the railroads so interested in and desirous of 
its construction, and to receive such large benefits there- 
from, are not in a position to undertake itor to render ade- 
quate aid to the Troy & Greenfield Railroad to enable that 
company to construct it, but in lieu thereof are willing to 
pay such just proportion of their earnings from business 
which may pass through said tunnel or over said road as 
shall be an equitable return for the benefits received ; 

‘* Now, therefore, the Vermont & Massachusetts Railroad 
Company and the Fitchburg Railroad Company, corpora- 
tions created by the laws of Massachusetts, and the Troy & 
Boston Railroad Company, a corporation created by the 
laws of New York, in consideration that the Commonwealth 
of Massachusetts shall construct or complete, or cause to be 
constructed or completed, the said Troy & Greenfield Rail 
road and Hoosac Tunnel, hereby severally, and not jointly, 
agree and bind themselves and their assigns to the Common 
wealth of Massachusetts to pay to the said Commonwealth 
certain sums of money as follows: 

‘** Each of the said companies hereby agrees to pay to said 
Commonwealth twenty (20) per cent., or one-fifth, of all 
gross ealniigs upon such passenger and freight business as 
shall pass upon or over any part or the whole of the said Troy 
& Greenfield Railroad. For example: If either of said com- 
panies shal! transport upon their railroad a ton of freight, 
and receive as their gross earnings for the same the sum of 
one dollar and fifty cents, and said freight shall pass over the 
said Troy & Greentield Railroad, or any part thereof, either 
before or after such transportation, then this said company 
shall pay to said Commonwealth the sum of thirty (80) 
cents, and in the same proportion for the earnings from pas 
sengers, or for a greater or less amount of earnings from 
vassengers or freight which passes over any part of said 

‘roy & Greenfield Railroad 

It will thus be seen that before advising the Common 
wealth to enter upon the construction of Hoosac Tunnel, 
these eminent railroad men secured contracts with all the 
corporations whose roads were to make up the Hoosac Tun 
nal tine, both for the use of the road and tunnel after their 
completion, and also for the use of the railroads on each 
side of the tunnel as soon as they were built, and before the 
tunnel should be done. They did all they could to insure a 
direct return to the state for the use of the road and tunnel 
after they should be completed, and the people of the state 
entered in good faith upon the ‘‘ Herculean task,” relying 
upon an equally good faith on the part of the corporations 
interested and contracting 

The wisdom of these men in advising the Commonwealth 
to build a tunnel may, by some, be thought quite as ques 
tionable as their judgment in estimating the cost, which fell 
so far short of the actual. 

Let us look at thisa moment. Their estimate was $3,218, 
$23. [Lt was based on labor at the then price of $1 per day, 
when it actually cost $2.25. This difference in price of 
labor grew largely out of the depreciation of paper money, 
Cor 
recting the commissioners’ estimate by the ratio between 
estimated and real cost of labor and we havea cost of $7,241, 
227. The difference between this and the actual cost may 
be accounted for by the unforeseen difficulties growing out 
of an unsound rock, and the necessity for large amounts of 
masonry for lining, and out of the injurious opposition 
which the work encountered. 

And before so advising, they secured a proposition, au 
thorized by their respective boards of directors, from the 
Fitchburg and Vermont & Massachusetts railroad com 
panies to lease that portion of the Troy & Greenfield east 
of the Hoosac Tunnel after it should have been built, clos 
ing with the words: ‘This proposition is made with the 
understanding that the Commonwealth shall proceed with 
reasonable dispatch to construct the tunnel.” 

And at the time the commissioners so advised, that part 
of the Troy & Greenfield Railroad lying west of North 
Adams was under a lease to the Troy & Boston Railroad 
Company, of New York, dated Nov. 21, 1856, they paying 
therefor a rent of $8,000 per year until the completion of | 
the Hoosac Tunnel, and then restoring the road and fixtures 
in good repair and condition, ; 

On the 8th day of October, 1866, the commissioners in 
behalf of the Commonwealth entered into a contract, in 
accordance with a previous proposition, with the Vermont 
& Massachusetts Railroad Company and the Fitchburg 
Railroad Company for the use of the Troy & Greenfield east 
of the tunnel when it should have been built, under which 
it was agreed to pay the state the sum of $80,000 | 
annually, and also, *‘ that when the said railroad shall have 
been completed as far as Shelburne Falls, they will there 
after keep said railroad in good repair as far as Shelburne 
Falls, ordinary wear and tear and all subsidence and dam- 
ages arising from defective and insufficient construction of 
the road excepted, which shall be repaired by the Common 
wealth ; and when said railroad shall have been completed as 
far as the tunnel, they will keep the whole of said railroad 
from Greenfield to the tunnel in good repair, with like excep- 
tions.” On the Ist day of January, 1874, the Vermont & 
Massachusetts Railroad was leased to the Fitchburg Rail 
road Company till Jan. 1, 2873. 

On the 9th of February, 1875, 
through the tunnel, 

Now, what refurn has been made for all this liberality on 
the part of the people of Massachusetts, and for all this care 
on the part of its agents to secure coéperation on the part of 
the interested corporations ? 

Soon after the tunnel was opened, the Fitchburg Raiiroad 
Company turned back to the state the 2944 miles of Troy & 
Greenfield Railroad lying east of the tunnel, upon the opera- 
tion of which the Vermont & Massachusetts Railroad Com 
| pany entered on the 15th of August, 1868, utterly worn out. 
| It received a road as good as the average of second-class 
| roads in this state, with rails never before used, and ties in 

art cut a few years before but not laidor used. It gave 
| back a right of way which is imperishable, a bed of chip dirt 
| 8 ft. wide and 6 in. thick, and two lines of disintegrated iron 
| laid apparently to a gauge of 4 ft. 81¢ in. 
| Chapter 77 of the Acts of 1875, approved by a Democratic 
Governor March 30, 1875, at Section 5, reads as follows: 

“The Governor, with the advice and consent of the Council, 
| shall prescribe just and reasonable tolls, not to be raised for 
one year after they are thus determined, for the passage of 
cars with freight and passengers, mails and express matter 
that shall be therein to be drawn over any part of said Troy 
& Greenfield Railroad, both outside the said tunnel or 
through the same, and in fixing such tolls due regard shall 
be had to the commercial value of said railroad and tunnel, 


the first train was run 





‘“* Whereas, It is of the utmost importance to the rest of the 
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said tunnel. And the corporations paying the tolls pre- 
scribed shall be required to pay no other tolls, percentages 
or allowances whatever ; but all of them shall be placed on a 
footing of equality. And to this end it shall be the duty of 
the Governor and Council, in behalf of the Commonwealth, 
to release from the obligations of the contract bearing date 
February , 1868, and confirmed April 29, 1863, between 
the Troy & Boston Railroad Company and other railroad 
companies, and the Commonwealth, any or all of the parties 
thereto, whenever they shall so request.” 

What were the * other railroad conspanies” not called by 
name? They were the Vermont & Massachusetts and the 
Fitchburg railroad companies, the former being at the time 
under a lease to the latter for 999 years. 

Thus perished the hope of the people, and the plans of the 
commissioners to secure a direct and substantial return for 
their investments in the Troy & Greenfield Railroad and 
Hoosac Tunnel. 

Are the garments of corporations which have thus broken 
faith as white as before? Has not the tone of corporative 
morality flatted a little as compared with the usual pitch of 
Massachusetts’ corporative integrity? Has not right deal- 
ing, as between the old Commonwealth and the corpora- 
tions to which it has given birth and to which it would do 
good, received a wound which much nursing or surgery and 
many years will hardly recover it from? 

But the Commonwealth, of its own free will, released 
these corporations. Did it? what motive thereto? Why 
should it change its purposes‘ Every act requires a motive, 
and a motor. Where could the motive exist but in the cor- 
poration’s soul, and who were its agents in releasing these 
corporations from their obligation, and what was their re- 
muneration / 

Can a corporation have a motive, or can its acts havea 
moral character? Do they not necessarily attach to the in- 
dividuals composing the corporation, and primarily to its 
head and heart, as existing in its executive officers? 

The question may be asked, What need of building the 
Hoosac Tunnel, and could not a new line have been secured 
over this route without building it? 

To build a railroad up the Deerfield from the east end of 
the tunnel, and thence down the north branch of the Hoosac, 
would make an increase of distance of eighteen miles, and 
require the surmounting of a summit about 1,656 feet above 
the sea; or, to go by Bennington, would require also an in 
crease of distance of eighteen miles, and the passage of a 
still higher summit, with steep grades, on the Bennington 
side. This would make the new line seven miles longer, and 
its mountain summit 200 feet higher than those of the Bog- 
ton & Albany Railroad. 

With the Hoosac Tunnel, and the line as now existing, the 
Hoosac Tunnel Line is 11 miles shorter than the Boston & 
Albany, and as the commissioners show in their report, has 
an advantage in grades which is equal to 9 miles more, mak 
ing the distance as compared with the length and grades of 
the Boston & Albany 180 miles. This is a saving of 10 per 
cent. in operation over the Boston & Albany Railroad. It 
does not seem a very great hardship for the corporations 
contracting with the state to contribute under this showing 
the 20 per cent. in gross earnings which they agreed to pay. 
The two lines make the same rates from the West. The 
last Railroad Returns show that the Fitchburg Railroad re 
ceives 1.13 cents per ton per mile on freight received from 
other roads. Twenty per cent. out of this leavés 0.904 ct. 
per ton-mile, 

The Boston & Albany receives but 0.85 ct, per ton-mile. 
The Fitchburg probably receives a larger proportion of 
freight than the Boston & Albany from side connections. 

The report of the Manager of the Troy & Greenfield Rail- 
road and Hoosac Tunnel for the year 1877 gives the total 
net receipts for that year from operation as $97,905.94, No 
allowance seems to have been made for depreciation, except 
that the expenses include $2,416.27 for rerolling and freight- 
ing old iron. 

Taking the whole 
turn of 0.5 per cent. 

But, fortunately, all is not lost as yet. The commissioners 
in securing their contract with the connecting corporations 
expected to receive 20 per cent. of their gross earnings, and 
also to receive the earnings of the Troy & Greenfield Rail- 
road, which would make up another 20 per cent., that road 
constituting one-fifth of the whole line, thus securing a 
double portion for the very costly contribution of the tunnel, 
without which it would be impossible for the other parts to 
make up a through line. In this it now turns out they were 
mistaken. They did, however, foresee other and commer- 
cial advantages when they say, “ considering the more inti- 
mate relations it may promote between Massachusetts and 
the West, and the benefits which such an additional facility 
promises to the great interests of the city and state, we are 





cost as 18 millions, this gives a re 


| of the opinion that the work should be undertaken,” ete. 


Let us examine some of the ways in which the Hoosac 
Tunnel Line may be of benefit to the state, aside from pay- 
ing direct and visible dividends, and in which the corpora- 
tions in interest cannot but help to unite heartily. 

One of them is in providing greater conveniences for 
travel, both through and local. Boston now has through 
sleepers without change to both Chicago and St. Louis. It 
has fast trains—so fast that there is no time to eat this side 
of the Hudson. New routes have been opened, making it 
possible to combine them in shortening distances, times and 
rates. A rivalry has already sprung up in the passenger 
business which has entirely grown out of another route. 
Though through rates for passengers have not been material- 
ly reduced, the facilities for travel and the comforts have 
been much increased already. These, perhaps, count but 
little in money, except they may lead to Boston in the way 
of business many who would otherwise have selected New 
York city. 

Again; the communities living along the Hoosac Tunnel 
Line, and reaching the whole length of the state may rea- 
sonably expect to profit by the increase of business in the 
futureif not in the present. The Boston& Albany Railroad 
in 1877 carried locally 91 million mile-tons at a rate of 1.96 
cents, while the Fitchburg Railroad, whose we Sone extend 
to North Adams, dr to within seven miles of the west line of 
the state, in 1877 carried 11 million mile-tons at a rate of 
1.28 cents. It will thus be seen thatthe business interests 
along the line operated by the Fitchburg Company were 
paying 2,4; times as much for their freighting as those on the 
Boston & Albany Railroad. 3 

As the bulk of business increases, or as a more enterprising 
policy shall be entered upon, these rates must be reduced. 

For the year 1876 the quantities were 80 millions and 10 
millions and the rate 2.21 and 4.89 respectively, showing a 
large reduction in the rates for the one year. ; 

Aguin, and it is the principal question, has any competi 
tion on freight to and from the West grown out of the 
opening of the Hoosac Tunnel Line ? ; 

It is known that rates have fallen off very largely within 
a few years. The rates per ton-mile on the Boston & Albany 
Railroad on freight from other roads have been as follows: 
for 1871 = 1.76 cts. ; for 1872 1.54 cts. ; for 1878 = 1.53 
cts. ; for 1874 = 1.42 cts. ; for 1875 = 1.17 cts. ; for 1876 = 
0.96 cts. ; for 1877 = 0.85 cts. 

For 1877 the rate was less than one-half the rate for 1871. 

It cannot be claimed that competition by the Hoosac 


and tothe development of business, as well as to the cost of/ Tunnel Line has brought about the whole of this result, for 
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it was not openéd till 1875. It is due, no doubt, to the | freights over these two lines, it has had an equal effect, as a 


times through which we are passing, to the appreciation in 
value of money, to the introduction of st2el rails, and to the 
forced economy in doing business. 

When there is a must a way will generally found to do it. 
It is interesting, however, to notice that no substantial re- 
duction was made from 1871 to 1875, when the Tunnel was 
opened, and that very large reductions have since been 
made, Though rates may have been the same by the two 
routes, there can be little doubt that competition has played 
some part somehow in reducing rates. 

The facts indicated by these few figures on rates have 
made it possible for Boston to load for foreign ports a steam- 
ship per day, where but afew years ago only one in two 
weeks could be loaded. The large bulk of the business has 
been done by the.Boston & Albany Railroad, and so it is 
still. In 1877 the Boston & Albany brought 222 million 
ton-miles from other roads, while the Fitchburg brought but 
42 millions. Competition, however, would affect the rates 
on both roads about equally. 

Believing, though both our Western routes connect at the | 
present time with the New York Central only, that there is 
an invisible and iusensible competition existing, like the 
insensible perspiration of the human body, without which 
healthy action is impossible, I have taken pains to talk with 
several people of Boston, representing large mercantile and 
manufacturing interests, about this matter. 

large dealer in hogs says there has no competition | 
grown up by reason of the opening of the Hoosac Tunnel 
line, that it is not worth anything to him, and that the 
Grand Trunk line is the only regulator of rates. 

A large operator in hops and malt, into the first of which 
the Grand Trunk competition does not enter, says he is 
much better served by the Hoosac line, and that rates of 
freight have fallen from $1 per hundred to 55 cents. He 
thinks the competition valuable to his interest. 

A gentleman engaged in flouring thinks the competition 
worth !¢ of one per cent. to his business, and says that ex- 
ported grains leave behind in Boston 114 cents per bushel 
for handling, which is something more than 1 per cent. in 
the value here. 

Dealers in hides believe that the Hoosac line competition 
amounts to 2!¢ per cent. on their value, and a gentleman 
dealing largely in boots and shoes would put it as high as 8 
per cent. on his products. 

A dealer in flour thinks the competition does not amount 
to anything. 

Two dealers in lumber put the increased accommodation 
or competition at 3 per cent. and 1 per cent. respectively. 

I have been at some pains to ascertain the value of the 

wri cipal products of the West brought to Boston by the 
Rowton & Albany Railroad and the Fitchburg Railroad in 














the year 1877. 
They are laid down in the following table: 


Material delivered into Boston from the West by the Boston & 
Albany and Fitchburg Railroads, in the year 1877. 







































Quantity. Weigm, Price. Tons, Value. 
Ashes, pot 4 ae - § 4g@be.) + ‘ ‘ ¥ 
rs pene. } 1,021 casks | 550 Ibs.) } Se vag Bs 281) $2,481 
ag 39 ¢ . \ 400 Ibs. 80.004 go 4 | y 
Bacon. .... 162,300 boxes } 300 Ibe. 15,00) \ 32,478 4,871,700 
Beef... ... 19,700 bbls, & tes. | 200 Ibs.) — $10.00 2474 247,875 
Rarley..... 829,402 bushels 60 Ibs.| 90@95e., 24,887! 67,107 
Butter..... 21,247,521 Ibs. ovstsaeee 22c.| 10,624) 4,674,454 
Cattle, 
| "Sage eips 155,007 head = 1,150 Ibs. 5e.| 80,646 8,954,652 
Cheese, ... 107,364,666 Ibs. |........++ lle. 53,682 11,810,114 
Corn.... |. 7,362,718 bushels 56 Ibs. 62c.| 206,156 4.564.885 
Cotton., 123,348 bales 480 Ibs. Ile, 20,604 6,512,774 
Flour.... 1,426,223 bbls. 200 Ibe. $7.00) 186,022) 13,021,56) 
Hemp. .. 3,715 bales | 500 Ibs.) $40.00 O28 148,600 
{ 6,000 bales from } \{ | 
} es! { Be. | oe 
Hops...) 19,000 bales from {| 180 Ibs. |; 1,440 234,000 
| N. Y. state J 10¢. | 
Hams, ... 10,009 casks 800 Ibs. $25.00 1,515 | 252,475 
«re 4,525 bbls aye 4h PA 
Hogs,dr’sd 250 Ibs. Be. 7501 1,206,540 
Hogs, live. 385,77 275 Ibs. 6e.| 46,170) 5,540,205 
Hides...... 631,563 50 Ibs. .00\ 15,789 = 2.526,252 
Lumber... 54,472,272 ft. 40 Ibs. $22.50, 90,787 1,225,620 
Leather... 664,037 sides 25 Ibs. $3.75) 8,308 1,827,751 
sad 320,472 bundles 250 Ibs. 0.00 41,184 9,884, 160 
Lard...... 41,542 tlerces 800 Tbs, 21,00 12,201 1,708, 182 
Te ate 40,625 cases 100 Ibs, $8.00, 1,532 245,000 
Meal....... 128,436 bbls. 200 Ibs. 1\4e. 12,844 821,090 
Malt ...... 1,000,000 bushels 60 Ibs, $1.10, 80,000 1,100,000 
Oats...... 3,108,128 bushels 80 Tbs, 40c., 46,622 1,522,082 
. a 38,750 bbls. 200 Ibs $10.00 3,875 387,500 
‘ Bo4 75 Ibs. Te. isl 25,878 
° $8,771 bushels 60 Ibs. R7k6c. 1,163 33,025 
1,426,013 bushels 25 Ibs. Te. 17,825 | 356,503 
Sheep. .. 346,647 65 Ibs. lee, 11,266 | 1,213,264 
Tongues .. 1,071 bbls. 200 Lbs, $21.00 197 49,275 
Tallow... 27,447 bbls. 200 Ibs. Re. 2,745 430,152 
Venls...... 15,081 head 100 Ibs $8.00 79 127,848 
Wool...... 12,647,480 Ibs. |.......... Bue, | 6,324 3,704,244 
Whe 2 061.579 1 hels 60 Ibs | Yer $1.25) 7 ‘ 
reat ...'2,061,570 bushels 10 1D8. ) | ean 1.38) ) 61,847) 2,610,460 
ee ee Ce 1,077,380 
Datel Gowmass. onoinesecves ceccsssencevdiamsesaesioar-ooe $92,320,025 


The footings are 1,077,389 tons, worth $92,320,025. 

This table does not include any products in small quanti- 
ties, and many large items may have been neglected, nor is 

entire accuracy claimed for it. 

They consist mainly of raw material. 

In the present state of things, and it has been true for 
many years, from one-half to two-thirds of the cars which 
come to Boston filled return toward the West empty. 

This, in part, grows out of the fact that while most of the 
products of the West come to us in the raw state, those of 
the East returned to the West are the products of our man- 
ufactures. The value of the raw material on the average is 
doubled and perhaps tripled in the process of manufacture, 
and both bulk and weight are usually reduced, and perhaps 
in about the same ratio. It is substantially true frat the 
products of one commodity are paid for in the products of 
another, and money enters in only to settle slight and tem- 
porary balances one way or the other. , 

It may, therefore, be near the truth that the value of our 
zoods sent West equals the value of those received from the 

Vest, and the item of competition enters as fully into west- 
bound as east-bound business, 


| 
| 
| 


| erage, estimated to cost four million dollars. 








We may, therefore, from a commercial stand-point, 
double the value of the material received from the West, and 
have the sum of $184,640,050 as representing the value of 
the freights of the Boston & Albany and 
lines carried both ways. 

The only way in which west-bound cars can be filled is to 
build up the commerce of Boston and increase its imports, 
and so furnish foreign goods to our interior. If this could 
be done, it would not only leave its legitimate profits in- Bos- | 
ton, but would very materially reduce the cost of freight | 
between the East and the West. 


Now, further. We have the sum of 184 millions of dollars from Crookston, 


oosac Tunnel | 
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matter of course, upon the price of all similar manufactures 
whenever received from or sent to. 
Again, the increase in the volume of business is like the 


rolling of the ball of snow, and Boston must keep the ball | 


spins. The text of scripture, “‘ For he that hath, to him 
shall be given, and he that hath not, from him shall be taken 
ig that which he hath,” is as true of cities as of individu- 
als, 

Now what shall we say of the actual value of this now 
invisible competition? You have heard what intelligent 
business men say. Most of them put it more than 1 per 
cent. on the value of the f it amounts to 1 per 
cent., the people of Massachusetts are now receiving com- 
mercially 10 per cent. dividends on the 18,000,000 invested 
in the Troy Greenfield Railroad and Hoosac Tunnel. 
This is as much as they are now receiving on the stock 
— by the Commonwealth in the Boston & Albany Rail- 
road, 

Suppose this competition to amount to ‘¢ of 1 per cent., 
which I believe does not exceed the truth. it will amount 


| commercially to 5 per cent. returns on the entire invest- 
| ment, including interest on loans of money. with which to 
| build the tunnel. A commercial return is just as good as a 


direct dividend. The State pays but 5 per cent. for its tun- 

nel loans. What effect would this rate of ‘4 of 1 per cent. 

have on the little things which we consume ¢ 

It would reduce the price of a pound of bacon pio’ of a mill. 
“ee “ 


of a pound of beef 1¢ of a mill. 
Be ges a “" of butter 1 :mill. 
a 2 " ** of live beef cattle 4 of a mill. 
ba ee ” ** of cheese 14 of a mill. 
og % ‘** of a bushel of corn 3,4; mills. 
$6 “6 +. & pene of cotton 4 a mill. 
a sid “bbl. of flour 844 cents, 
$s ” “4° pound of ham 44) of a mill. 
as * “ «thousand ft. of lumber 1114 cents. 
“4 44 “bushel of oats yf of a cent. 
4: a “pound of mutton ‘id of a mill. 
“ “ “c “ “ wool 11¢ m ls. 
“ “bushel of wheat %% of a cent. 


It seems as if the simple shadow of competition in the car- 
rying business would be able to reduce prices to the extent 
indicated above. 

These estimates have been based upon the business of the 
last full year, namely, 1877. It is said that the bulk of the 
business of the first eight months of the year 1878 equals that 
of the whole of the year 1877. The results indicated in the 
way of commercial profit may then probably be increased 
50 per cent. over those stated. 

1ere are many things we do from which we do not ex- 
pect returns so direct even as commercial ones. The City 
of Boston is now engaged upon an improved system of sew- 
It never ex- 
pects any direct dividends upon its cost. It indeed hopes for 
very little from it commercially. But it does hope, through 
its construction, to prevent or reduce the sickness of its in- 
habitants, and to increase the length of the lives of its 
people, and so add to the number of the days of their labor 
and of their consequent production, and to save much money 
spent in physicians, medicines, in hospitals, and in benevo- 
lence toward the poor and sick who should be well and able 


to provide for themselves. It also hopes to add to the de- | 


sirability of Boston as a place of residence, and so to the 
value of its property. 

The stock of the Boston & Albany Railroad is selling at 
$130 and that of the Fitchburg at #122 per share. This 
value is based probably upon their past and prospective 
dividends of from 8 to 10 per cent. 

In consideration of what has been done for these two lines 
by the people of Massachusetts, is this fair and right? They 
both were suppliants, and received aid; now they are proud 
and apparently independent. Ought not these two corpora- 


tions to put their roads into the best of order and operate | 


them on the basis of 6 per cent. dividends, and more directly 
than now in the interest of the people of Massachusetts / 

There is another matter which the people of Massachusetts, 
and especially those of Boston, should look carefully after. 

The aches Tunnel is in the possession of the state. All 
other parts of these two lines are not. We see what has re- 
cently been done by an overshadowing monopoly in secur- 
ing e~ntrol of Western lines between Boston and Chicago, 
and especially in cutting off the Grand Trunk from Chicago. 
Such a policy is not less applicable to this end of the route, if 
indeed it is not already entered upon. 

The Massachusetts Central Railroad is about to be or has 
been taken up by New York interests. The price of the 
Fitchburg Railroad stock may indicate operations in that di- 
rection as to that road. Its total capital is, or was in 1877, 
four millions of dollars. This four millions of stock con- 
trols, by lease and otherwise, its own road, the whole of the 
Vermont & Massachusetts Railroad and all the branches of 
both, and it would take but $2,000,100 to obtain control of 
itall. In that event, Mr. Burt’s road, from which an ac- 
tive and living competition is to be expected ere many 
months have passed, and the Troy & Greenfield Railroad, 
with its renowned tunnel, will become as useless as the limbs 
of a paralyzed man, Ought the peagte of Massachusetts and 
of its metropolis (Boston) to permit a single share of the 
stock of either road to pass out of their ownership ? 

THOMAS DOANE. 


Railroad Wlews. 


MEETINGS AND ANNOUNCEMENTS. 
Meetings. 
Meetings will be held as follows: 


General 





Kitchburg, annual meeting. at the passenger station, | 


Causeway street, Boston, Jan. 28. at 11 a. m. 
Wabash, annual meeting, at the office in Toledo, O., Feb. 
19, at 10 a, m. 


Dividends, 


Dividends have been declared as follows: 

North Pennsylvania, 2 per cent., semi-annual, payable 
Feb. 25, in scrip convertible into stock. 

Atlanta & West Point, 4 per cent., semi-annual, 
. — & Nashville; 1% per cent., semi-annual, payable 

eb. 10. 

Panama, % per cent., quarterly, payable Feb. 1. 

Terre Haute & Indianapolis, 4 per cent., semi-annual, pay- 
able Feb. 1. 


Mail Service Extensions. 


New or extended service is ordered over the following 
lines: 
St. Paul & Pacific, St. Vincent Extension, service extended 
inn., to St. Vincent, 92.10 miles. Service 


worth of raw material and manufactured goods which we | will be continued over the branch line from Crookston to 
assume to have been more or less affected by competition, | Fisher’s Landing, 12.09 miles, as a branch. 


and which have been carried over the Boston & Albany 


Hoosac Tunnel lines alone. But this represents only a por- | by Geneva and Ithaca to 


Geneva, Ithaca & Sayre, service ordered from Lyons, N. Y., 
yre, Pa., 92 miles, replacing for- 


tion of the business of Boston, and perhaps but a small por- | mer service between Geneva and Ithaca. 


tion, Whatever influence competition has had in reducing 


Chicago & Northwestern, Rochester d& Northern Minnesota 
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Branch, service ordered from Rochester, Minn., to Zum- 
brota, 26.12 miles. 
Foreclosure Sales. ; 

The Somerset &: Mineral Point road was sold under fore 
closure, Jan. 8, by Isaac Kaufman, Trustee, and bought by 
Christian Long, the chief stockholder, for $6,000, The per- 
sonal property was also sold at sheriff's sale and bought by 
Mr. Long for $20. The road is nine miles long, from the 
Pittsburgh & Connellsville at Mineral Point, Pa., to Somer- 
| set; its debt consisted of %50,000 first and $95,000 second- 
mortgage bonds. 





ixport Rate Meeting. 
The committee appointed at the recent meeting of the 


| Trunk and Western lines met in New York, Jan. 15, with 

the representatives of the principal European steamship 
lines, for the purpose of adjusting through rates on freight 
for export. No agreement could be reached, however, and 
| a joint sub-committee was appointed to consider the ques- 
|tions involved and see if some compromise could be 
| reached. 
| 





ELECTIONS AND APPOINTMENTS. 


Atchison Union Depot Co,—The directors have elected L. 
W. Towne President; W. F. Downs, Secretary and Treas- 
urer. 


Boston, Barre d& Gardner.—Mr. Charles F. Brigham is 
appointed Master Mechanic in place of Mr. D. T. Davis, 
resigned, The apointment dates from Dec, 27. 


Buffalo, New York d& Philadelphia,—Mr. George 8, Gat- 
chell has been appointed General Superintendent, in place of 
| Wm. Robinson, resigned, Mr, Gatchell was Assistant Engi- 
| neer of the road from 1865 to 1868, and has been Chief 
| Engineer since 1871. He was First Assistant Engineer of 
| the Rochester & State line from 1868 to 1871, and also last 
| year located and built the Olean, Bradford & Warren and 
| the Kendall & Eldred roads, 


Central, of Georgia,—At the annual election in Savannah, 

| Ga., Jan. 6, the following directors were chosen: .M. 

Wadley, W. B. Johnston, E. C, Anderson, G..M. Sorrell, W. 

W. Gordon, H. H. Epping, John R. Wilder, Andrew Low, 

| Moses Taylor, J. J. Gresham, George Cornwell, J. Rauers, 
| C. 1. Brown. 


| last week, the following directors were chosen: Isaac 

| Baker, Comstock’s Landing, N. Y.; Alvin LL. Inman, Crown 
Point, N. Y.; John B. Page, Z. V. K. Wilson, Rutland, Vt. ; 

| Vernon P. Noyes, Burlington, Vt.; George B. Chase, Boston; 


| Champlain Transportation Co.--At the annual meeting 


Le Grand B. Cannon, New York. The board elected Le 
| Grand B. Cannon, President; Vernon P. Noyes, Treasurer. 


| Charlotte, Columbia d& Augusta.—At the late annual 
| meeting the following directors were chosen: John B, Palm 
|er, Reuben Foster, A, B. Andrews, R. Y. McAden, 8, B, 
| Alexander, A. B. Davidson, Ff. W. McMaster, James H. Rion, 
A. B. Springs, J. N. DuBarry, W. P. Clyde, A. 8. Buford, L. 
D. Childs, J. J. MeLure, W. E. Jackson, J. O. Matthewson, 
| Josiah Sibley, David Dickson; J. U, Meyers, Mayor of Au- 
| gusta, Ga., is a director ex officio. The board elected Jobn 
3. Palmer, President; A. 8. Buford, Vice-President; C. 
| Bouknight, Secretary; John C. B. Smith, Treasurer; T. M. 
| R. Talcott, General Superintendent; T. D, Kline, Superin- 
| tendent; John Craig, Auditor and Assistant Secretary; Sol. 
| Haas, General Freight Agent:J. R. Macmurdo, General Pas- 
senger Agent. 


| Chicago & Alton.—A dispatch from Bloomington, DL, 
says that Mr. A, A. Ackerley, late Assistant, has been ap- 
wy Acting Superintendent of Machinery, in place of 
John A. Jackman. 


| Cincinnati d& Portsmouth.—At the annual meeting last 
week the following directors were chosén: Henry Brachman. 
| D. K. Este, W. H. Corbly, A. A. Colter, A. Hopper, E. G. 
| Penn, W. W. Duckwall, Joseph Clare, L. B, Miles. The 
| board elected Henry Brachman President; D. K. Este, Vice- 
President; M. Simmons, Secretary and Auditor; A. A. Col 
ter, Treasurer; W. H, Corbly, Superintendent; 0, M, Perin, 
Chief Engineer. 


Cincinnati, Rockport’: & Southwestern,—At_ the annual 
| meeting in Mitchell, {nd., Jan. 7, the following directors were 
|chosen: Joseph Kinsey, E. V. Cherry, J. P. Mann, G, R. 
| Eager, D. Clark, W. 0, Rockwood, Aquila Jones, M. G. 
Moore, C. H. Salin, The board elected Joseph Kinsey, Presi- 

| dent; E. V. Cherry, Secretary: W. O. RockwoodsTreasurer 
Columbus, Washington d& Cincinnati,—At the annual 
meeting last week the following directors were chosen; J. W. 
| Merchant, J. M. Hussey, J. H. Kirk, F. McKay, A. McKay, 
John Oglesbee, O. Lamar, C. A. Haughey, William Stewart, 
| A. J. Van Pelt, Joshua Brown, 8 L. Haines, C, A. Perkins, 


Dayton & Union.—At the recent annual Ey the fol 
lowing directors were chosen: James McDaniel, F. H. Short, 
| J. H. Devereux, G, W. Rogers, Preserved Smith, F. H. Pop- 

pleton, R. M. Shoemaker, H. B. Hurlburt, Henry Lewis, 
| 'The board elected James McDaniel President; G, W, Rogers, 
| Secretary and Treasurer. 


Delaware.—At the annual meeting in Dover, Del., Jan. 9, 
the stockholders elected the following directors: S. M. Fel- 
|ton, Isaac Hinckley, Andrew C. Gray, Charles Warner, 
| Joseph Bringhurst Edward Bringhurst, Jr., Isaac Jump, H. 
2B. Fiddeman, Manlove Hayes, Alexander Johnson, James J. 
Ross, Albert Curry, J, T. Moore; Treasurer, Manlove Hs yes.: 
The board elected 8. M. Felton, President; Manlove Hayes, 
Secretary. 


| Delphos, Bluffton & Frankfort.—Mr. W. J. Sherman is 
Chief Engineer of this road, as well as of the Delphos & 
| Kokomo. 


Delphos & Kokomo,.—The officers are us follows ; Presi 
}ent, C. A. Evans, Delphos, O. ; Vice-President, H. C, Mills, 
| Willshire, O.; Secretary, J. H. Toland, Delphos, O.; Treasu- 

rer, D. W, Evans, Venedocia, 0. 

The directors chosen at the annual meeting, Jan. 6, are as 
follows: C. A. Evans, Oscar Jettinger, Delphos, O.; John A. 
Smith, Buena Vista, O.; D. W. Evans, M. H. Morgan, Vene- 
docia, O.: H. C. Mills, J. F. Schaffner, Willshire, O. 


Jeffersonville, Mt, Sterling & Columbus.—At the annual 
meeting last week the following directors were chosen: 8. 
McClintick, George Kious, William McCafferty, 8. W. Brown, 
W. Hayes, Jesse Hagler, 8. F. Rock. The board elected 
George Kious, President; 8. McClintick, Vice-President; O. 
W. Marshall, Secretary: J. J. Loofborrow, Treasurer; 8. F. 
Rock, Chief Enginéer. 


Lancaster & Reading,—At the annual meeting in Lancas 
ter, Pa., Jan. 6, the following were chosen: President, R. 
W. Shenk ; Directors, C. A. Bitner, F. V. A. Cabeen, Dr 
Henry Carpenter, George W. Hensel, Daniel Herr, C. M 
Hess, Amos Hollinger, John Keller, W. H, Kemble, A. H 
Peacock, W. L. Peiper, John D. Skiles ; Secretary, Wim 
Leaman. The road is leased to the Philadelphia & Reading. 


| Longview d& Sabine Valley.—At the annual meeting in 
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Longview, Tex., Jan. 4, the old board was reélected as fol- 


lows: Barner, Eli Barner, Samuel Cundiff, C. C. 
Hanks, George D. Harrison, J. H. McCaule ,T. 8.8. Young. 
The board reélected Brad. Barner, President; Geor, : 


Harrison, Vice-President; Eli Barner, Secretary and 
urer. 


Missourt, Iowa d& Nebraska.—At the annual meeting, 
held Jan. 6, the follow directors were chosen: A, J. 
Baker, F. M. Drake, J. A. Talbot, Centreville, la. ; James 
Pitzhenry, Henry Hill, E. Walker, Warsaw, Ill. ; A. L. Hop- 
kins, Toledo, O.; B. E, Smith, Columbus,'0.; F. Lovejoy, 
Philadelphia; George J, Forrest, Wm. Gebhard, Charles A. 
Secor, A. B, hitone “New York. Messrs. Hopkins, Lovejoy, 
Forrest and Gebhard are new directors, 


Montgomery & Eufaula,—Mr. B. Dunham, Superintend- 
dent, hav: res: , Mr. Lyman Wells, Treasurer, is 
appointed t spree and Mr. R. A, Tarver, 
General Freight Agent, is appointed Master of Transporta- 
tion also. 


reas- 


New York d& Brighton Beach.—The directors of this new 
company are: J. T. Banker, L. G. Biglow, W. P. Chapman, 
C. H. Dearing, W A. A, Marsh, W. P. Shearman. 


. H. Hoyt, 
The officers are: A. A. Marsh, President; W. P. Shearman, 
Vice-President and Treasurer; J. T. Banker, Secretary. 


New York Elevated.—At the annual meeting in New York, 
Jan. 14, the following directors were chosen; Ashbel H. 
Rarney, Alfred 8. Barnes, Heber R. Bishop, Benjamin 
Brewster, Charles J. Canda, James A, Cowi avid Dows, 
Cyrus W, Field, Edward M. Field, Josiah M. Fiske, John H. | 
Hall, Daniel A. Lindley, John 0, Mairs. The board re-| 
élected Cyrus W. Field President; F, E. Worcester, Secre- | 
tary; James A, Cowing, Treasurer. 


North Pennsylvania,—At the annual meeting in Philadel- | 
phia, Jan, 18, Franklin A. Comly was reélected President | 
and the following directors chosen: Joha Jordan, Jr., Wil- | 
liam G. Ludwig, Edward C. Knight, Alfred Hunt, Thomas 
Smith, Ario Pardee, James H. Stevenson, Jacob Riegel, 
Richard J. Dobbins, Charles A. Sparks, Edward H. Fitler, 
Thomas P. Stotesbury. 


Norwich & Worcester.—At the annual meeting in Nor- 
wich, Conn., Jan. 8, the following directors were chosen: A. 
F. Smith, John F, Slater, Norwich, Conn, ; Edward L, Davis, 
F, H. Dewey, George W, Gill, Charles W. Smith, Worcester, 
Mass.; W. F. Weld, Boston; Ww. Bayard Cutting, New York. 
The only new director is Mr, Cutting, who succeeds Robert 
Bayard, deceased. 


Philadelphia & Reading.—At the annual meeting in| 
Philadelphia, Jan, 18, Mr, Franklin B. Gowen was reélected 
President, with the following Managers : John Ashhurst, A. 
£. Borie, Henry Lewis, J. B. Lippincott, H. Pratt McKean, 
|. V. Williamson. The Board reélected David J. Brown, 
Secretary ; Samuel Bradford, Treasurer. 


Philadelphia, Wilmington & Baltimore.—At the annual 
meeting in Wilmington, Del., Jan. 18, the following direc- 
tors were chosen: Richard Olne , Enoch Pratt, Samuel M. 
Shoemaker, Thomas Whitridge, Baltimore; Jacob Tome, 
Port Deposit, Md.; Joseph Bringhurst, Samuel Harlan, Jr., 
Charles Warner, Wilmington; Samuel M. Felton, Thurlow, 
Pa.; Isaac py Wm. Sellers, Philadelphia; Charles P. 
Bowditch, Wm. inot, Robert H. Stevenson, Nathaniel 
Thayer, Boston. The only new director is Mr. ( )iney, who | 
sueceeds Thomas Kelso, deceased. he board reélected 
Isaac Hinckley President ; Enoch Pratt, Vice-President; 
Alfred Horner, Secretary and Treasurer; Robert Craven, 
Assistant Treasurer, 


Pittsburgh, New Castle & Lake Erie.—At the annual 
meeting in Pittsburgh, Jan, 18, Henry R. Low was chosen 
President, with the following directors: A. M. Marshall, 
Grinnell burt, James 8. Negley, Geo, A. Chalfant, J. C. 
Lewis, J. D. Lytle, C. 8, Passavant, Charles Gibson, 


Pittsburgh Southern,—At the annual meeting in Pitts- | 
burgh, Jan. 13, the — were chosen: President, 
George P.. Hays; First Vice-President, Henry Warner; 
Second Vice-President, F. G. Kammerer; Third Vice-Presi- 
dent, Joshua Wright; Secretary, M. K. Salsbury; Treas- 
urer, T. Brent Swearingen; General Superintendent, A. C. 
Hays; General tae and Passenger Agent, J. H. Miller; 
Directors, J. P. Miller, John W. Boyer, A. Murray, Joseph 
Kammerer, Wm. Espy, Josiah Reamer, Thos. McClelland, 
V. Harding, J. P. Donley, Joseph H. Phillips, West Fry, W. 
W. Thomson. 


Pittsburgh, Virginia & Charleston.—At the annual meet- 
ing in Pi tsburg. , Jan, 13, the following were chosen : | 
President, John Scott, Pittsburgh; Vice-President, B. F. | 
Jones, Pittsburgh; Directors, D. A. Stewart, Jos. Walton, 
H. B. Hays, M. B. Thompson, Pittsburgh; George V. Law- 
rence, Washi nm County, Pa.; Alexander Patton, Greene 
County, Pa.; J. N. Du ny) Philadelphia; D. P. Corwin, 
Secretary and Treasurer; J. M. ar. General Superin- 
tendent and Chief Engineer; John F. Scott, Assistant Su- | 
perintendent; W. J. Rose, General Freight and Passenger 
Agent. 


Rutland & Whitehall.—The following were chosen Jan. 1: 
W. W. Cook, President ; I. V. Baker, Vice-President ; 
Charles R. Allen, Clerk ; Ira C, Allen, Treasurer and Trans- 
fer Agent ; W. Ww. Cook, I. V. Baker, Ira C. Allen, Norman 
Peck, George H. Cramer, Directors. The road is leased to 

_ the Delaware & Hudson Canal Company. 


St. Louis, Vandalia & Terre Haute.—Atthe annual meet- 
ing in Greenville, Il., Jan. 14, the following directors were 
chosen: A, G. Henry, Charles 8. Seydt, W. 8S. Smith, Green- 
ville, Tll.; J. 8. Peers, Collinsville, Tl.; Robert L. Dulany, | 
Marshall, Dl.; W. R. McKeen, Terre Haute, Ind.; Thomas 
D. Messler, Wm, Thaw, Pittsburgh ; Thomas A, Scott, Phila- 
delphia. The board reélected Thomas D. Messler, Presi- 
dent; W. H. Barnes, Treasurer; Williamson Plant, Secretary. 
The road is leased to the Terre Haute & Indianapolis. 


Salem & Lowell.—At the annual meeting, Jan. 8, the fol- 
lowing directors were chosen: Robert H. Butcher, Alden P. | 
Buttrick, F, E, Clarke, H. G. Herrick, Addison Putnam, 
Daniel S, Richardson, George Runnels. The board elected 
Daniel S. Richardson, dent; F. H. Nourse, Clerk and | 
Treasurer. The road is leased to the Boston & Lowell. 


Springfield, Jackson & Pomeroy.—The following officers 
have been elected for the ensuing year: President,-George H. 
Frey, Springfield, O.; Vice-President, H. L. Chapman, Jack- 
son, O.; Secretary, George R. Barnes, Springfield, O. 


Terre Haute & Indianapolis.—At the annual meeting in 
Terre Haute, Ind., Jan. 6, the following directors were 
chosen; Wm. R. McKeen, D, W. Minshall, Alex. Mc(regor, | 
Geo. E. Farrington, F, C. Crawford, Jos. Collett, Henry | 
Ross. The board reélected W. R. McKeen, President; Ww. 
= Buckingham, Secretary and Auditor; Richard Morris, 

reasurer, 


Texas Western.—At the annual meeting in Houston, Tex., 
Jan, 3, the following directors were chosen: A. M. Gentry, 
H. H. Dooley E. Pillot, T. H. Scanlan, C. R. Gentry, J. ." 
Brady, W. B, Hotchkiss, C. Congreve, G. K. Otis, 


| aged 67 years. 


| a charge of embezzling the funds of that corporation to the 


| trip to the West, 


| sented witha valuable gold watch and chain by the men of 


| great, the shipments from those markets 17 per cent. greater, 


THE RAILROAD GAZETTE. 


Zz 


PERSONAL. 


j 


—Herr Richard Hartmann, of Chemnitz, Saxony, died re- 
cently, aged 69 years. He was one of the noted locomotive 
builders of Europe. Commencing life as a journeyman 
machinist, he started a shop for building cotton machinery 
in Chemnitz in 1847, and in 1857 added locomotives to his 
manufactures. The shop zrew to a great size, and has lately 
built mining machinery also. In 1872 Herr Hartmann sold 
his works to the Saxon Machine Company, but retained a 
large share in the ownership and management until his 
death. 

—Mr. Fred. Wild, General Freight and Ticket Agent of | 
the Western Union Railroad, and his wife celebrated their | 
silver wedding in Racine, Wis., Jan. 2. The occasion was a | 
very pleasant one, and the interest was increased by the | 
wedding of Mr. Wild’s daughter, which took place at the | 
same time. 

—Mr. W. K. Morley, Superintendent of Telegraph of the 
Chicago & Alton, was married recently to Miss Fanny Ione 
Loehr, of Bloomington, Il. } 

—Mr. J. B. Smith, at one time President of the old Mil- | 
waukee & Horicon Company, died in Milwaukee, Jan. 3, 


—A dispatch from Bloomington, Tll., announces the retire- 
ment of Mr, John A. Jackman, for 14 years past Super 
intendent of Machinery of the Chicago & Alton. The 
reasons are not given. Mr, Jackman was recently placed in | 
charge of the Car Department in addition to his former | 
duties. 

-Mr. W.G. Brown, Assistant General Passenger Agent of | 
the Denver & Rio Grande Railroad, has resigned his position | 


| 
| 
| 
| 


| to take the General Agency of the Central Colorado Im- | 


yrovement Company and the Southern Colorado Coal & | 
Mown Company. These two corporations control a large 
amount of property, and their business extends into nearly 
every town of any proportions in Colorado, The Improve- 
ment Company owns and operates the large Cafion coal 
fields, and the railroad leading thereto. The Southern Colo- 


| rado Company controls the town site of El Moro and the coal 


fields and coke ovens 
Pueblo Town Company. 
transactions Mr. Brown 
ment, 

—A dispatch from Boston, Jan. 14, says: ‘‘ Benjamin F. 
Patrick, late General Ticket Agent of the Eastern Railroad 
Company, was arraigned in the pe goes Court to-day upon 


in that vicinity, as also the South 
Of these large properties and their 
will hereafter have the manage 


amount of $1,800. A continuance was granted of one week 
from to-day, the defendant being ordered to recognize in 
$8,000 for his appearance. 

—Gen. W. J. Sewell, Superintendent of the West Jersey 
Railroad, has been chosen President of the New Jersey State 
Senate. This is Gen. Sewell’s seventh year in the Senate, 
and the third time he has been chosen President.” 

—Mr. Wm. Mattoon, who died at Westfield, Mass., Jan. 
12, aged 64 years, had been a noted railroad contractor. He | 
began as a builder and built several large mills, and 35 years 
ago he constructed part of the Worcester & Nashua road. 
In 1850 he became a member of the firm of Phelps, Mattoon 
& Barnes, which built the Rome & Watertown, the Potsdam 
& Watertown, the Buffalo & Corning and the St. Louis, 
Alton & Terre Haute. Later, as one of the firm of Dawson, 
Mattoon & Messer, he built the towers for the Cincinnati 
Suspension bridge, ,besides much other work, For some 
years past he had done no work, being in poor health. 

Mr. Wm. Robinson has resigned his position as General 
Superintendent of the Buffalo, New York & Philadelphia | 
road, which he has held nearly three years. He was previ- 
ously Division Superintendent on the Lake Shore road, Mr. 
Robinson resigns on account of ill health, and will make a 





~Hon, (iustav Schleicher, Representative from the San 
Antonio District in Texas, and Chairman of the House Com 
mittee on Railroads, died in Washington, Jan. 10, aged 55 
years. He was born in Darmstadt, Germany, and was a 
civil engineer by profession, having been engaged in the con- 
struction of several German roads. He settled in Texas in 
1847, and was first elected to Congress in 1874. Asa mem- 
ber he stood well and was much respected. 
—Mr. J. D. Burr, now First Assistant Engineer of the At- 
chison, Le spa & Santa Fe, was, on Christmas Day, pre- 


the Bridge and Building Department, of which he was for- 
merly Superintendent, Mr. Burr is now stationed at Trini- 
dad, Col, 

—The Engineer Corps of the Madeira & Mamore Railroad 
met at San Antonio, Brazil, Nov, 19, and passed appropriate 
resolutions, expressing their regret at the death of Rodman 
Mclivaine, one of their associates, which occurred a few 
days previously. 

—Mr. William Baker, for many years Engineer-in-Chief 
of the London & Northwestern Railway, and actively em- 
ployed in the construction of English railroads after 1844, 
died Dec. 20, in his 62d year. 

—Hon. Willard Carpenter, a prominent citizen and mer- 
chant of Evansville, Ind., has failed, with heavy liabilities. 
His troubles are caused chiefly by his connection with the 
proposed air-line road from Evansville to Indianapolis, of 
which he was the chief projector. 


TRAFFIC AND EARNINGS, 


Grain Movement, 


Receipts and shipments of grain of all kinds for the week 
ending Jan. 4 have been, in bushels, for the past seven years: 


——-Northwestern-— Atlantic 
Year. Receipts. Shipments, receipts. 
1873 1,768,807 407,730 eee 
1874 . 2,278,738 1,123,078 1,357,133 
1875 2,102,531 608,091 1,543,855 
1876 1,712,962 1,059,356 1,928,553 
_ SAAR . 2,195,445 938,244 1,412,388 
1878... 1,452,608 1,012,056 2,764,084 
1879.. . 3,155,513 1,183,148 2,147,844 


Compared with the previous year, the receipts at North- 
western markets this year have been more than twice as 


9o1¢ 


and the receipts at Atlantic ports 221¢ per cent. less. . Bot- 
tomless mud last year hindered Northwestern receipts ; 
snow blocking the railroads this year has greatly decreased 
Atlantic receipts. 

Of the Atlantic receipts this year, 30.1 per cent. was at 
Baltimore, 28.8 at New York, 27.8 at Philadelphia, 7.1 at 
Boston, 6 at New Orleans, and 1.2 at Portland. New York’s 
receipts were made exceptionally small by the snow block- 
ades, which affected chiefly the roads carrying to it. 

For the week ending Jan. 14, the receipts and shipments 
at Chicago and Milwaukee were: 





Chicago— 1879, 1878. | 
I sss okbs den ears 1,428,451 810,600 
Shipments............ 770.112 716,500 | 

Milwaukee— | 
Nin anne Kieciectacds seveepee 455,500 349,000 
Ra acl a 154.200 357,000 | 


[January 17, 1879 








And receipts at four Atlantic ports were: 


1879. 1878. 
Op REE a AP Pay 769,491 1,034,840 
ER iraliss » és catobheudeueed an 564,600 445,500 
a a aa eR IPS, 8 545,300 423,550 
Ea hy Abiko tse de's sp wtdbepads coon te 103,255 137,280 
Northwestern receipts last year were greatly limited by 
the bad condition of the country roads. New York receipts 


this year have been still more limited by the snow blotkade 
on the New York Central and Erie railroads. 
Railroad Earnings. 
Earnings for various periods are reported as follows: 
Year ending Sept. 30: 























1877-78. 1876-77. Inc. or Dec. P.c. 

Charlotte, Columbia & 

Augusta............ $441,357 $497,157 -D. $55,800 11.2 

Expenses........... 272,779 294,668 D. 21,889 7.4 

Net earnings....... $168,578 $202,489 D. 33,911 16.7 

Earnings per mile.. 2,263 2,550 D, 87 11.2 

Per cent. of exps... 61,80 50.27 L.. 2.53 4.3 

Year ending Oct. 31: 

Delaware..... ... $365,580 $419,806 D. $54,226 13.0 
Expenses...... 255,906 293,864 D. 37,958 13.0 
Net earnings....... $109,674 $125,942 D. $16,268 13.0 
Earnings per mile 4,276 4,910 D. 634 13.0 
Per cent. of exps 70.00 eee eer see 

North Pennsylvania 1,460,924 1,482,705 D. 21,78 1.5 
Expenses......... 887,862 920,658 D. 32,706 3.6 
Net earvings....... $573,062 L. $11,015 2.0 
Earnings per mile 13,527 D, 202 1.5 
Per cent. of exps 60.77 Dd, 131 21 

Tear ending Dec, 31: 1878 

Atchison, Topeka & 

Santa Fe...... ..... $3,930,847 $2,679,105 1..1,251,742 46.7 
Bur., Cedar Rapids & 

Di tivsitstivestsecs REURGOT 1,249,881 I., 277,786 22.2 
Chicago & North- 

western........ : 14,528,653 12,793,602 1..1,735,051 13.6 
Great Western...... 4,447,073 4,534.676 D. 87,603 1.9 
Ind., Bloom. & West 

BR eee 1,260,947 1,209,663 I.. 651,284 4.2 
Kansas Pacific... 3,729,606 3,294,549 I.. 435,057 13.2 
Mo., Kan. & Texas 2,981,679 3,174,320 D, 192,641 6.1 
St. L., Alton & T. H., 

Belleville Line...... 502,807 517,978 D. 15,171 2.9 
St. Louis, Iron Mt. 

& Southern..... 4,518,236 4,500,422 I. 17,814 0.4 
St. Louis, Kan. City 

Ss VA aa 3,317,816 3,150,477 LL. 167,339 5.8 
St. Louis & South- 

Sg eee 1,187,011 1,098,494 I.. 88.517 8.1 
Southern Minnesota 642,963 689,085 D. 46,122 6.7 
Toledo, Peoria & War. 

EES SE 1,106,667 IL. 137292 12.4 
Union Pacific......... 12,725,879 12,493,834 I.. 232.045 1.9 
er 5,024,105 4,585,913 LL. 438,192 9.6 

Eleven months ending Nov. 30: 

At., Miss. & Ohio..... $1,575,216 $1,613,930 D, $38,714 2.4 
Net earnings..... 7 481,011 434,945 LL. 46,066 10.6 

Bur., Cedar Rap. & 

DRGs pies icebece keen’ 1,402,991 1,120,327 LL. 282,664 25.2 

Net yy _ 404,088 367,377 1. 36,711 10.0 

| Chicago & Alton...... 4,330,572 4,147,544 LL. 183,028 4.4 

Net earnings... 1,895,530 1,856,757 LL. 38,773 2.1 
Daketa Southern. 200,234 191,357 =I... 8,877 46 

Net earnings a. er pocetass whee 
Denver & Rio Gr'de 1,033,490 700,239 LL. 333,251 47.6 

Net earnings... .... 454,859 339,768 LL. 95,091 28.0 
Int. & Gt. Northern... 1,403,366 1,361,300 LL. 42,066 3.1 

Net earnings.... 545,131 383,193 L, 161,938 42.3 

| Kansas Pacific..... 3,469,156 3,036,442 I, 432,714 143 

Net earnings..... . 1,441,386 1,208,700 L. 142,686 11.0 
Nash., Chatta, & St. 

Louis kbs 1,482,129 1,586,145 D. 104,016 656 

Net earnings.. ..... 511,344 635,701 D, 124,357 19.6 
St. Louis, Iron Mt. & 

Southern............ 4,046,126 3,974,118 L. 72,008 1.8 

Net earnings....... 1,719,486 1,864,322 D. 144,836 7.8 
St. Paul & Sioux 

SU icéseatus ia eve 554,615 498,357 L. 56,258 1.3 

Net earnings.... ... 207,911 183,085 LL. 24,826 13.6 
Sioux City & St. 

PRR Fiche 351,666 309,141 I. 42,525 13.8 

Net earnings...... 105,227 97,307 LL. 8,1 
Southern Minnesota.. 087,341 622,108 D. 5.6 

Net earnings.... 285,752 265,462 L., 7.6 
Union Pacific......... 11,871,724 11,608,751 L. 172,978 1.5 

Net earnings....... 7,133,534 6,740,404 I. 393,130 5.8 

Month of December: 

Atchison, Topeka & 

Santa Fe......... $323,500 $246,778 LL. $76,722 31.1 
Bur., Cedar Rapids & 

Northern.. ....... 124,676 129,554 D. 4,878 3.8 
Chicago & North- 

WORTOTD. oo ricnccccss 1,114,500 1,006,930 I,. 107,570 10.7 
Ind., Bloom, & West- 

DORs cose caseooccesse 99,111 93,117 I, », 904 6.4 
Kansas Pacific ; 260,450 258,107 L. 2,343 0.9 
Mo., Kansas & Texas. 242,568 256,021 D. 13,453 5.3 
St. L., Alton & T. H., 

Belleville Line.... 48,763 41,420 IL. 7,343 17.7 
St. Louis, Iron Mt. 

Southern .... ... 472,110 526,304 D. 54,194 10.3 
St. Louis, Kan. City 

) ER errs 279,905 258,685 I,. 21,220 8.2 
St. Louis & South- 

eastern.... ..... 0% 100,032 91,303 iI, 8.729 0.6 
Southern Minnesota. . 55,622 66.976 D. 11,354 16.9 
Toledo, Peoria & War- 

GET 25.0 Kccecsecscsece 88,044 90,687 D. 2,643 2.9 
Union Pacific........ 54,155 795,083 1. 659,072 7.4 
PUR bis 50800 360,547 375,897 D 15,350 4,1 

First week in January: 

1879. 1878, 

Chicago & Eastern 
Illinois... . 6a es $13,791 $13,165 L.. $626 4.7 

St. Louis, Iron Mt. & 

Southern.........00. 70,200 81,626 D. 11,426 14.0 

Week ending Jan. 3: 

Great Western...... $70,149 $99,088 D. $28,939 29,2 
Week ending Jan, 4: 

Grand Trunk......... $141,907 $150,191 D. $8,284 5.5 


Petroleum Exports. 


Exports from the United States during the past four years 
have been as follows, from the several ports, in gallons: 





1878 1877. 1876, 1875. 
New York....216,565,281 250,707,538 145,237,750 148,391,888 
Philadelphia... 73,641,581 47,783,903 67,020,806 63,783,615 
Baltimore .... 38.739,936 45,323,727 40,599,744 25,364,853 
Boston........ 3,664,084 4,351,428 3,174,890 2,534,081 
Richmond .... 898,000 Geen. hediveae” “Sse, 
Portland. ..... 497,270 Og « Re Oe 
RS re De is cette chee 
Total... .334,006,152 354,847,994 256,033,190 240,074,437 
Equal to tons. 1,113,354 1,182,827 853,444 800,248 
The percentages of the several ports have been: 
1878. 1877 1876, 1875. 
En ria s pst c weeeute-onet 64.8 70.6 56.7 61.8 
| Philadelphia........ .........-. 22.0 13.5 26.2 26.6 
ss od Ghee ap 52.6006<0heve 11.6 12.8 15.9 10.6 
CLD. Schonhen ode cosecnce 1.1 1.2 1.2 1.0 
A Ch ca cdbvdes senvevias 0.3 1.4 Ht oe 
DEL Velvnd bed tive cbbevet 0.2 0.4 
Norfolk..... ¥? 0.1 
Pe abeksis «<acnchinns us 100.0 100.0 100.0 100.0 


The total exports in 1878 were nearly 6 per cent. less than 
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in 1877, but 30% per cent. greater than in 1876, or any | The Economy Car Works, at Cannelton, Pa., have com- 


previous year. 
Cotton. 

Receipts for the week ending Jan. 10 and for the crop 
year from September to Jan. 10, and reported as follows by 
the Commercial and Financial Chronicle : 

1879. 1878. 1877. 1876. 1875. 
Week...... 121,091 142,099 101,132 1GL515 95,242 
Crop year..2,840,382 2,640,769 2,778,363 2,640,375 2,310,029 
Exports for two years have been: 


sia cute tshrem ee’ cabibecedboaveae 105,288 126,317 | 


oe ene ER tae er ean me 1,552,157 1,365,817 

For the crop-year down to Jan. 8, 22.2 per cent. of the 
receipts were at New Orleans, 18.8 at Savannah, 14.1 at 
Galveston, 14.1 at Charleston, 12.7 at Norfolk, and 7.9 at 
Mobile. 


Pittsburgh Coal Shipments by the Ohio River. 


Shipments of coal from Pittsburgh down the Ohio River 
for ten years have been, in tons of 2,240 Ibs. : 





Year. Year. Tons. 

1869.... ER Fade ak 4 2,213,438 
1870 BE. DA tart 2,325,938 
1871 nee vesescngnn Ae inet hettiane those oul 2,087,925 
it ee 0000000 00.010 Se 1 Ec dhee te hs cakes ane 2,510,118 
eb Sa Rae > 7 pe RT TR ee Be 2,441,138 


Of the shipments in 1878, 944,100 tons were to Cincinnati, 
1,457,550 tons to Louisville, and 87,612 tons to St. Louis. 
Lake Superior Iron Ore. ° 
The shipments of Lake Superior iron ore from the mines 
for six years have been: 


Year. Tons. Year. Tons. 
BOTB ic cecccccccnceses, Speeds | SEEM esi0 bes visetnndees 1,039,144 | 
DR iswesoeeses sande eM ee eee 1,018,520 
| ee ee | SN beccavewsceheccus 1,124,081 


The shipments this year thus far have been 106,461 tons, 
or 10.4 per cent. greater than in 1878, and more than in any 
other year except 1873. 

Petroleum. 

The Standard Oil Company, which controls about nine- 
teen twentieths of the refining capacity of Pittsburgh, re- 
ports its receipts of crude and shipments of refined at that 
place in 1878 as follows: 








P.c. of 

Gallons. Barrels. total. 

Receipts of crude . 89,621,528 2,133,846 100.0 
Shipments 

To Philadelphia.... Kear we $4,546,925 $22.546 49. 

To Baltimore............. 23,562,050 561,001 3U..4 

To NOW ZOTH.... ss vaccces 8.615,500 205,083 12.2 

Looal....ceer. ; sas 3,800,000 90,476 5.4 

Total... 7U,522,475 1,679,106 100.0 


Southwestern Association Rates, 

The Southwestern Railway Association issues a circular, 
dated Jan. 1, in which are the rates to be charged on west- 
bound freight from points east of the roads in the Association. 
These rates are different on shipments from different places. 
Thus from Chicago to Missouri River points (Kansas City, 
Leavenworth, Atchison and St. Joseph), the rates in cents 
per 100 lbs. are on freights: 


Class. — - 
1. 2. 3. 4. Special. 
From Cleveland . 85 70 45 30 2 
From Buffalo..........+- 8% 65 45 30 2% 
From Pittsburgh or Wheeling...... 84 6S 45 30 2h 
And from St. Louis to Missouri River points the rates are: 
From Cleveland........ oveaneee ae 50 30 20 15 
From Buffalo.........---- —s . 50 35 20 1D 
From Cincinnati..... .... ‘ .. 65 50 35 2 20 
From Pittsburgh or Wheeling. 65 50 20 18 15 


tates to Missouri River points are the same as from St. | 


Louis from Louisiana, Hannibal, West Quincy and Burling 
ton on shipments from Cleveland, from Hannibal, West 
Quiney and Burlington on shipments from Buffalo, and from 
Louisiana, Hannibal and West Quincy on shipments from 
Pittsburgh and Wheeling. 

Rates on shipments from Cincinnati are, to Missouri River 
points: 


From Louisiana or Hannibal. 60 45 30 20 15 
From Quincy, Burlington or Daven- _ 2 
port ne eas soole 65 50 35 20 15 


And rates on shipments from Pittsburgh and Wheeling 
are: 
From Burlington.... 65 50 30 15 15 
From Davenport..... ae 65 50 30 15 124% 

These rates, when less than the local rates of the Associa- 
tion, apply only to through business above specified and 
carried by all-rail routes through to destination, 

tates on lumber to Missouri River points, beginning Jan. 
1, are, for car-loads of at least 24,000 Ibs., 30 cents per 100 
Ibs. from Toledo, 25 cents from Chicago, and 15 cents from 
St. Louis. 


Immigration at New York, 
The Bureau of Statistics reports that 81,505 immigrants 


‘ arrived in New York in 1878, against 66,282 in 1877, the 


increase being 23 per cent. The total arrivals of passengers 
from abroad at the port were 121,695 in 1878 against 96,- 
580 in 1877. Most of those not immigrants were citizens of 
the United States returning from a visit to Europe. 


Coal Movement. 

Coal tonnage over the Sharpsville Railroad in Mercer 
County, Pa., for the year was: 1878, 197,766; 1877, 239,- 
031: decrease, 46,265 tons, or 19.4 per cent. Total produc- 
ticn for 14 years of the mines on the line of the road has 
been 8.829.823 tons, distributed as follows: Erie and points 
north by rail, 1,808,758; Erie by canal, 191,608; Sharps- 
ville for furnaces, etc., 719.273; other points in Shenango 
Valley, 477,000; sold at mines, 153,184; total, 3,329,823 
tons. The decrease last year was chiefly in shipments to 
Erie. 

Minneapolis Wheat Receipts. 

The Millers’ Association of Minneapolis during the year 
ending Dec. 81, 1878, purchased outside of the city, to come 
in by rail, 4,756,870 Senhels of wheat. During the same 
period they purchased from teams at the mills 421,190 
bushels, or a total of 5,178,060 bushels bought to supply the 
Minneapolis flouring-mills during the year. This does not 
include a large amount of wheat purchased by individual 
millers outside of the territory occupied by the association. 
There are several hundred thousand bushels of this wheat 
now in country elevators, owing to lack of storage in the 
city.—St. Paul (Minn.) Pioneer-Press. 


THE SCRAP HEAP. 


Railroad Equipment Notes. 


| pleted 90 flat cars for the Pittsburgh & Lake Erie road. 


The New York Supreme Court has refused to grant the in- 

| a asked for by Wm. O. Cooke, a stockholder of the 

Mothe Manufacturing Co. of New York, who sought to 

enjoin the National Tube Works Co. from building iron cars, 

acting under a ten years’ exclusive license from the La Mothe 
Co. 





10 freight engines for the Pittsburgh, Cincinnati & St. Louis 


| The Pennsylvania Railroad shops at Altoona are building 
road, 


Iron and Manufacturing Notes. 

The Bulletin of the American Iron & Steel Association 
makes the following statement of the condition of the blast- 
furnaces of the United States: 


| 1878. 1877. Inc.or Dec. P.c. 
In blast, Dec. 31 ......... 260 270 D.« 10 3.7 
Out of blast Dee. 31..... 440 446 Dz 6 61.3 

RN adil, 700 16 D8 «61600 (28 
Production of pig-iron for 


ODE acids vicccksasdsacene 2,382,000 2,315,585 I. 66,415 2.9 
Stock on hand, Dee. 31... 516,000 642,551 D, 126,351 19.7 

Production and stock on hand are in net tons; both are 
partly estimated for 1878, There appears to be a decrease 
of 16 in the total number of blast-furnaces. The iron pro- 
duced in 1878 is classified as follows: Anthracite, 1,089, : 
bituminous, 1,093,000; charcoal, 250,000; total, 2,882,000 
tons. 

During 1878 the New Albany (Ind.) Rolling Mill made 
| 10,095 tons of iron rails. 
|. The works of the Franconia Lron & Steel Co., at Ware- 
} ham, Mass., were recently started up. 
| The Beaver Falls (Pa.) Steel Works are full of orders and 
| will soon begin to run double turn. 
| The Galena Oil Works, Limited, at Franklin, Pa., have 

been reorganized. Mr. Charles Miller has been chosen 

President and General Manager, all of the other members 
| of the firm retiring and their places being filled by parties 
| largely interested in the oil trade. The name of the concern 
remains unchanged, 

Ferrol Furnace, in Augusta County, Va., has been put in 
blast by an Ohio party. 

Lowmoor Furnace, in Augusta County, Va., has its new 
stack nearly finished. It willbe putin blast as soon as ready. 





Bridge Notes. 

Kellogg & Maurice, at Athens, Pa., are building an iron 
viaduct 200 ft. long and 40 ft. high for the Southern Cen- 
tral road; three spans of 150 ft. each for the Union Pacific: 
five spans, 895 ft. in all, for the Erie, and several other 
bridges. 

The Keystone Bridge Co., of Pittsburgh, has just finished 
a new double-track bridge 210 ft, long over the Mahoning 
River at Warren, O., for the Atlantic & Great Western 
road. It replaces one carried away by a freshet. 

It is reported that contracts for a number of bridges for 
the Costa Rica Railroad are shortly to be let in this country. 
Spikes. 

The lightning-rod page lied to the president of a railroad 
to put lightning-rods on all his cars. “ghtuinganieets our 
cars ¢” asked the latter. *‘ Why, certainly.” ‘‘ What in the 
world do we want them for?” “ Because they make good 
conductors,” replied the man, as he closed the door hastily 
behind him. 

Erie train No, 12 that passed east Tuesday morning, shortly 
after 12 o’clock, had on board three millions of dollars in 
silver coin, being taken to New York by the Express Com- 
pany. It was in ironed wooden boxes, occupying three cars 
and guarded by five men, A great many people who have 
never seen so much money went and looked Tuesday at the 
road-bed over which the wealth had passed.—Klmira Ad 
vertiser. 

Tall stories about the snow are now in order. Some men 
on a stalled treight train on the Buffalo, New York & Phila- 
delphia road started out to find a freight train supposed to 
be a few miles ahead, By following the tops of the tele- 
| graph poles they kept to the road, but saw no freight train. 
At last they reached a station and found that they had 
| walked right over the top of that freight without knowing 
| it. When the shovelers came along they went down five 
| feet before they struck the smoke-stack of the engine, Such 
| is the story. 
| For the first time within the knowledge of man a railroad 
train has been lost. Nobody knows where the Burlington 
| train is, except that it is somewhere between the termini. It 
| left here Tuesday, and has not been heard from since.— 
| Ottowa (Kan.) Republican, Jan, 9. 











| Prices of Rails. 

Quotations for steel rails continue at $42 to $44 per ton 
at mills. An order for 10,000 tons for the Northern Pacific 
has recently been placed, and many small orders have been 
given; some large orders are said to be held back in hopes 
| of lower prices. 
| For iron rails prices are $32.50 to 885 per ton at mills, 
| with a considerable demand. The mills are inclined to in 

sist upon cash or first-class security, which buyers are not 
always ready to give. 

| Old rails are in demand with light supply. Prices have 
been $20 to $20.50 at Philadelphia; $22.50 to $23.50 on 
| cars at Pittsburgh and $18.75 f. 0. b. at New York. 

| Steel Fire-Boxes for Locomotives. 

Mr. R. O. Carscadin, Master-Mechanic of the Southwest- 
}ern Division, Chicago, Rock Island & Pacific, writes as fol- 
| lows: “Out of twenty engines built by the Grant Locomo- 
| tive Works in 1871, that [ have charge of on this division, 

with all steel boilers and fire-boxes, I have never found a 
crack in the fire-box on a single one. ‘The engines have been 
| doing extremely hard service, and have frequently had to 
;run through water that has put the fire out entirely. I 
| think I can recommend steel for locomotive boilers.” 





| Steamship Voyages on the Pacific. 

Passenger agents who are ticketing passengers to Hong 
Kong, Calcutta or around the world, ought to be able to tell 
their customers how long they will be on the Pacific, which 
they may learn from the following, which is from the San 
Francisco Post, Jan. 2: 

“The grand average last year of the passages of China 
steamers of the Pacific Mail Steamship Company to and 

| from this port was 30 days, 16 hours for Hong Kong; 20 
days, 17 hours, 48 minutes for Yokohama. The best aver- 
age was made by the City of Peking, which did a trip from 


37 





lulu. To and from Panama the best trip was made, by 
the steamer Granada, in 18 days, 1 hour. The grand 
average stood 19 days, 14 hours and 51 minutes.” 


Continuous Brakes in the United Kingdom. 


A correspondent of the English Mechanic writes to that 
peer as follows: ‘‘The Board of Trade has lately issued the 
rst ‘Return’ which has been made by the railway com- 
wom of the United Kingdom, in pursuance of the Railway 
teturns Continuous Brakes Act, 1878. The ‘ Return’ shows 
the amount of rolling stock used on passenger trains up to 
the 30th of June, 1878, giving in detail the amount fitted 
with continuous brakes, the amount fitted in the last half- 
year, and the amount not fitted. The railway companies 
are also required to state if the brakes they use fulfill the 
conditions laid down in the Board of Trade ‘circular dated 
Aug. 30, 1877. The return states that the three brakes—the 
Sanders automatic vacuum, Steel-McInnes, and the West- 
inghouse automatic—‘ appear to comply with the conditions 
specified’ in their circular, and that the whole of the other 
brakes ‘comply only in part with the conditions,’ pointing 
out wherein each brake fails.” 

The correspondent then gives a table showing the number 
of engines and coaches which are fitted with the. different 
kinds of continuous brakes, and also the number that are 
not fitted. This table is condensed below: 


Statement Showing the Amount of Rolling Stock fitted with Con- 
tinuous Brakes in the United Kingdom to June 30, 1878. 


Sanders’ automatic ) APplied by guard and en- } 


rine-driver self-act- 25 2 

vacuum brake. ) fae driver and self-act ( 25 82 
Steel-McInnes...... : do. do. 2 3 
Westinghouse auto- |} do. An. 145 729 


matic ; 
{| Applied by driver only on | 
the Midland, and by 





Barker's Hydraulic guard only on the Great 2 87 
| Eastern. Not self-act- | 
L! (SPY... dekoeecthadhacdes } 
| This brake is sectional, not | 
. ae } continuous throughout | ‘ 
Clark's chain..... the train, and not self- 4 @ 
acting. . idee aebad 
Clark & Webb's an do, Se Pee 2,051 
Clark's (old) and Wil- 
kin & Clark's chain \ do. do, eich 241 
—— ’ ti ) Applied by guard only, | 
Fay’s self-acting.... )\ self-acting............. ee Coes 10 
— ) Applied by guard only, | ae 
Fay’s Manual ‘2 Not OUP ROUNE 000. e088 8 1,330 
Fay & Newall.........)...... i422 ave pdaee aienae ie aee 7 
ee es Self-acting, but sectional, ... | 1 5 
nee { Applied by guard only. / a 
Newall oo4 dot self-acting.......... 4 630 
Smith's vacuum....... Not we frog saris? snag sens 426 = 1, BR2 
F ) Applied by guard only. | ‘ 
From hand........ ; Nt self-acting. . hee | ee 20 
Westinghouse pressure Not self-acting.... ...... | #0 152 
| --- = = 
Total fittea with continuous brakes, ... . vceeceee| O84) 7,310 
Total not fitted with continuous brakes........ .| 4,260 31,885 
Percentage of stock fitted with continuous brakes... 13 19 


Good Only One Way. 

An Eastern paper tells this story: ** Years agojthe Boston & 
Albany Railroad made a rule that passengers should not ride 
on tickets intended to be used in the opp site direction from 
that in which they were journeying. One day the conductor 
came toa well-dressed, middle-aged lady, just after leaving 
Worcester on the Western-bound express, who handed him 
a ticket from Palmer to Worcester. He protested that, al- 
though very sorry, the rules of the company wouldn’t allow 
him to take that ticket for a moment. The lady said that 
she had bought it in good faith, but had never before had an 
opportunity to use it, and intimated, with studied politeness, 
that all such regulations were senseless, And finally she re- 
marked: ‘1 am willing to ride backward al) the way, if that 
will be any comfort to you.’ He took the ticket.” 


Pass, if You Please. 

One of the fire-ejected managers remarked yesterday that 
even the paper left on his desk was not scorched or soaked. 
And the consequent disappointment was great, as a large 
envelope filled with applications for passes was thereby 
saved.—Chicago liter-Ocean. 

Dean Richmond once asked an applicant for a dead-head 
pass what were the grounds of his request: ‘*‘ Why,” said the 
dead-head, ‘‘ simply this:—I don’t want to pay for travelin 
if I can help it.” The crusty old railroad king took the fel- 
low to his heart, gave him a pass, and said in an ecstacy: 
‘Sir, Ladmire you. You are the first dead-head that ever 
told the truth.” —The Season, 

A New England Superintendent received an application 
for an annual pass, on the ground that the applicant's grand- 
father drove a stage on the line of his road, and the building 
of the road broke up his business. It was not granted, 


Tramps. 

The festive tramp has been pretty quiet lately, but he still 
survives and breaks out occasionally, as shown by the fol- 
lowing, from the San Francisco Post: * A gang of tramps 
— to capture a freight train near Stockton on the 
6th. Four shots were fired at them by the conductor, The 
sheriff arrested five of the tramps. Six new revolvers were 
found on one of them.” 


A Sand Blockade. 

While our Northern roads were fighting snow-drifts, the 
Southern Pacific, away down on the Colorado Desert, where 
snow was never heard of (and rain scarcely ever), was 
blockaded by drifts of another kind. The Los Angeles (Cal.) 
Herald of recent date thus describes the trouble: 

‘Day before yesterday afternoon the out-going Yuma 
train left Los Angeles on time. Everything went on as usual 
until it approached Cucamonga station, At this point a 
sand-storm of extraordinary violence was encountered. The 
train was soon obliged to stop. Superintendent Hewitt was 
at once communicated with by telegraph, and a number of 
men were dispatched from all quarters to clear the track, 
but utterly without avail, The train was delayed some 15 





Hong Kong in 26 days, and from Yokohama in 16 days, 13 | hours. When we state that the rails for a distance of three 


hours. The grand average of the Oriental & Occidental | 


or four miles were covered with sand to depths ranging from 


Company’s steamers was 27 days, 12 hours from Hong | one to three feet, the force of the wind may be conjectured, 
Kong, and 17 days, 10 hours and 56 minutes from Yoko- | The simoom or sirocco, or whatever it may be called, came 


hama. The best average was made by the Oceanic, which 
did one trip from Hong Kong in 24 days, and from Yoko- 


whistling through the Cajon pass as though it were dis- 
charged from a funnel. The incoming Yuma train was de- 


hama in 15 days, 21 hours and 20 minutes. On the Aus-| layed for an hour and a half through the storm, Some seven 


tralian Line the grand average from Sydney was 26 days, | 


The Pullman Palace Car Co.’s shops at Detroit are to build | 16 hours and 55 minutes; from Honolulu, 7 days, 15 hours | 
four hunting-cars for the use of parties going hunting on the | and 24 minutes. The best average was made by the Aus- 


Plains. Besides sleeping accommodations they will have a | 


tralia, which recorded 26 days, 14 hours and 20 minutes | 


years ago a whirlwind poured out of the Cajon pass, which 
took substantially the same course as the wind day before 
yesterday. The lineof plain traversed by it was about three 
miles wide, but it fortunately stopped right at the edge of 


kitchen and a room for dogs, guns and hunting equipments. from Sydney: 7 days, 15 hours and 15 minutes from Hono- | the celebrated Cucamonga vineyard. For much of this 
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width the soil was shaved off as with a knife, being carried 
resistlessly over the Cocomnnee plains. Sand was piled to) 
a height of several feet over roof of the station of the 
old ange company, making a total sand-drift of over 20 feet 
bigh. The storm of the other day must have been a twin 
brother of that.” 


Iron Prices in 1878. 


The Bulietin of the American Lron and Stee! Association re- 
ports as follows the course of prices of leading staples of 
iron manufactured in 1878: 


Bessemer Best refined 
steel rails at’ bar-iron in 


No. 1 anthra- 


Monrus, cite foundry Iron rails at 








ig-iron in WOFK# in Pa. orks in Pa. Philadelphia. 
iladelphia. 
January... $18.50 $32.50 $41.00 $44.80 
February 18.50 32.50 41.50 44.80 
March . 18.50 32.50 41.50 44.80 ‘| 
ye ee 18,50 32.50 42.00 44.80 
May....... 18.00 32.50 43,50 44.80 
June...... 17.2% 32,50 43.00 44.80 
MT PA Cee 17.25 33.00 43.50 44.80 
August 17.50 33.00 42.50 44.80 
September 17.50 33.00 2.50 44.80 
October, .. 17.00 33,00 42.50 4256 y 
November 16.50 33,00 42.00 42.56 
December. 17.00 33.00 41.00 42.56 
Average. $17.67 $32.75 $42.20 $44."24 


‘** The decline in the price of pig-iron during the year was | 
$1.50 a ton, and on bar-iron it was one-tenth of a cent. per | 
pound, or $2.24 aton. Iron and steel rails sold during the 
year at average prices which were higher than quotations in 
January.” 


OLD AND NEW ROADS. | 


Allegheny ee ae has been begun against this, 
fame pe A by Ashbel H, Barney and others to recover a num- | 
ber of claims on account of the Buffalo, Corry & Pittsburgh 
road, On most of the claims judgments have already been 
obtained in New York, and it is now sought to enforce them 
in Pennsylvania. 


Atchison & Nebraska.—The round-house and machine | 
shop of this road, in Atchison, Kan., were destroyed by fire 
onthe morning of Jan, 15. Four locomotives and all the 
machinery in the shops were destroyed or badly damaged. 
It is thought that the fire was started by tramps. The dis- 
Eee estimate the loss at $100,000, which is probably too | 
righ. 


Baltimore & Ohio.—This company has been preparing 
a new local freight tariff, which is to go into effect ahortiy. 
it is said to be satisfactory to the local shippers on the line. 
Vice-President Keyser recently submitted an explanation of 
this new tariff and of the general policy of the company to | 
the committee appointed by the West Virginia Legislature | 
to investigate charges of discrimination made against the | 
company. 


Chesapeake & Ohio.—The Governor of West Virginia, | 
in his annual message, calls the attention of the Legislature | 
to the question of taxation of the property of this company. 
He contends that the former enemipiion has been pine by 
the sale of the road and its transfer to a new company, and 
that an act of the Legislature, which is relied upon to con- 
tinue the exemption, is in violation of the provisions of the 
state constitution. 


Chicago, Clinton, Dubuque & Minunesota.—At a 
meeting of the board, held Jan. 7, it was resolved to offer to 
stockholders of record Jan, 15, an issue of $400,000 five- 
year 7 per cent, bonds, to be dated Feb. 1, at par and ac- 
crued interest. The proceeds of said bonds are to be used 
to meet expenditures incurred in the purchase and building 
of extensions. Stockholders are to have the option of taking 
their proportion of bonds until Jan. 25, inclusive. The com- 
pany has now no bonded debt, the old bonds having been 
all converted into stock. 


Chicago & Northwestern.—This company is trying 
the plan of sending by telegraph to each station on its lines, 
daily weather reports, so that in the event of approaching 
storms or excessively cold weather the ——s may be 
enabled to guard against possible loss to perishable freight 
while in transit. is plan is expected tobe of much value | 
to shippers, and of use to trainmen also. 


Cincinnati, Hamilton & Dayton.—A meeting of 
Cincinnati, Hamilton & Indianapolis bondholders was held 
in Cincinnati, Jan. 10, to consider some settlement as to 
those bonds. A statement was submitted showing that the 
Indianapolis road earned, at the best time, less than half the 
interest on $2,500,000 bonds, and that it was not possible to 
continue paying the present interest. After much discus- 
sion it was decided to appoint a committee of five to endeavor | 
to come to some agreement with the company, on a basis of 
a reduction of interest to 5 per cent., the $700,000 bonds 
held by the Cincinnati, Hamilton & Dayton to be cancelled. 


Oumberland & Ohio, Northern Division.—An | 
agreement has been made, under which the Louisville, Cin- | 
cinnati & Lexington Comeeny is to complete the section of | 
this road from Eminence, Ky., to Bloomfield, about 88 miles, | 
for $850,000 in bonds, and to lease the road when done, 
net earni 











The 
ngs are to be applied to payment of the interest and 
peng | fund on the bonds, and if there should be any sur- 
camp the lessee is to retain one-tenth and pay over the rest to 

his company. If there should be a deficiency, the lessee will 
make it up, the amount ee being considered as an ad- 
vance to be charged against the leased road. The agreement 
will shortly be submitted to the stockholders for ratifica- 
tion. 


Delphos, Bluffton & Frankfort.—This narrow-guage 
road has been for some months in operation between Bluffton 
and Warren, Ind., 15 miles. The grading is all completed 
and brid built between Bluffton and Decatur, 15 miles, | 
and track-laying will begin as soon as the weather is favora- 
ble, The nine miles between Decatur and Willshire, on the 
Ohio line, have been located, and grading will begin as soon 
as the frost is out of the ground in the Spring. It is also ex- 

sted to = a good portion of the line between 

arren and Kokomo next season. The road is to connect 
at Willshire with the Delphos & Kokomo. The surveys and 
location have been made by Chief Enginecr W. J. Sherman; 
Hugh McKee is contractor for the work. 


Delphos & Kokomo.—This narrow-gauge road is re- 
ported finished from Delphos, O., southwest 26 miles to Will- 
shire on the Indiana line. From that point it is to be ex- 
tended to Kokomo and Frankfort, Ind., by the Delphos, 
Bluffton & Frankfort, a section of which is completed, with 
work in p on the rest. The stations on this road, | 
with the ces from Delphos, are: Landeck, 4 miles; 
Venedocia, 8; Buena Vista, 14; Willshire, 26. The road 
was to be opened for business Jan. 15. 





Denver & Rio Grande.—The report of Treasurer | Northern Pacific.—The Purchasing Committee gives 


| $700,000 bonds of the Denver, South 
}money to be used in extending the road from its present 


| that there is every prospect of an extension of 


|} snow, 


Weitbrec gives the following figures for November and the 
eleven months ending Nov. 30: 


November. Eleven months 














Freight.... ; .. $89,276.62 $704.9:25 .48 
Passengérs, mails and express... 31,390.60 3°26, 1.70.40 
Miscellancous.............. 2,395.42 


137.00 


$1,033,489 .30 
598.630 .5* 


$117.80 
62.627 9" 


Total 
Expenses 





$55,176.60 
53.16 
October earnings include $2,037.73 for mails and other 
government business: expenses include $10,000 for steel 
rails and $5,000 for damages caused by fire. The 
shows increase over November, 1877, of 47 per cent. in gross 
and 41 per cent. in net earnings 


Denver, South Park & Pavific.—Denver papers con 
firm the statement that this company bas passed under the 
control of parties representing the Atchison, Topeka & Santa 
Fe Company. The conditions are saiu to be the purchase of 
Park & Pacific, the 


Net earnings 


$434,858 
Per cent, of expenses 57 
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notice as follows: ‘‘ Under the plan of reorganization, rati- 
fied by the decree of the Court, the time in which bondhold- 
ers should be allowed to participate in the benefits of the 
lan, by the conversion of bonds into preferred stock, was 
eft to the discretion of the Purchasing Committee. More 
than three years having passed since this mght was given, 
and more than nine-tenths of the bondholders having con- 


| verted their bonds, the Committee, desirous of closing their 


78 | 


labors, hereby give notice that the right of converting bonds 
and receiving preferred stock will terminate on the 30th day 


| of June, 1879. 


| 


terminus at Slaght’s, Col., to Leadville, 85 miles; 35 miles | 


| of this extension, from Trout Creek to Leadville, to be held 


and used in common with the Atchison, Topeka & Santa 


| Fe’s branch from Pueblo to Leadville. 


| can be had at 
month | 


‘** Circulars giving information how the conversion is made 
the office of the Northern Pacific Railroad 
Company, No. 23 Fifth avenue, New York. The original 
stock can be exchanged for stock under the plan up to the 
same time.” 


Pittsburgh, Virginia & Charleston.—At the recent 


annual meeting the following statement was submitted for 
the year 1878: 


1878 1877. 


Inc. or Dec. =P. ec. 

Gross earnings $135,969 $129,019 I.. $6,950 5.4 
Expenses 83,670 90,910 D. 7,240 8.0 
Net earnings $52,299 $38,109 I,.814,190 37.2 

Gross earn. per mile $,5322 4,301 ss 23) 5.4 
|Net * , 1,743 1270 i. 473 «= 37.2 
Per cent. of exps 61,52 70.47 D. 8.05 12.7 
It was stated that the extension to Brownsville would 


Flint & Pere Marquette,—tThe following statement is 
made of the gross earnings for the year ending Dec. 31 : 
1878 1877. Increase, VP. ¢ 
Passengers $430,388 $386,003 $44,385 11.5 
Freight 592,87:5 552,838 40,0335 7.2 | 
Mail and Express 32.756 31,855 901 $ 
Total $1,056,017 $970,696 $85,521 a8 
‘Total per mile 3.718 5.418 300 8.8 
' 


9,924 acres for $135,805, against 8,508 acres for 805,985 the 
previous year 


Honda & Magdalena.—Buttrick & Co,, of Worcester, 
Mass., have taken a contract to survey and build a narrow 
gauge railroad in the United States of Colombia, South 
America, It is to be 88 miles long, from the town of Honda 


to La Dorada, the head of navigation on the Magdalena 
River. 
fron,—This road, which runs from Lronton, O., to Centre 


Station, 18 miles, reports its tonnage for 1878 as follows 
Pig iron, 9,292 tons; iron ore, 37,901; coal, 39,566; 
dries, 6,414; total, 93,193; total, 1877, 122,518: 
29,345 tons, or 24 percent. The decrease 
stoppage of several furnaces on the line. 


Jerusalem & Jatta,—It 


sun 


was due to the 


is said that Mr. Thomas D. 
Lovett, formerly Consulting Engineer of the Cincinnati 
Southern, has taken a contract for a French company to 
build a railroad in Palestine from Jerusalem to the port of 
Jaffa on the Mediterranean. Thedistance is about 40 miles. 


Longview & Sabine Valley.—Oflficers of this Texas 
road inform us that it is now doing a paying business, and 
y at least 10 
miles next summer 


mer ache copay EKlevated.—This company’s first-mort 
gage bonds have been put on the regular list at the New 
York Stock Exchange, The following statement 
mitted by the company: 


is sub 


Assets , 
Construction, equipment and real estate 
Patents, ete 2 655,000 
Cash with N. Y. Loan & Improvement Co.... 321,259 
Cash, supplies, agents’ balances 42.609 
Operating accounts 274,857 


$10,000,000 


Total 
Liabilities 
Stock, held by N. Y 
a stkee he ‘ web 
First-mortgage bonds, held by N, Y. Loan & 
Improvement Co. 
Second-mortgage bonds, held by N 
& Improvement Co 
Traffic accounts 


$11,203 


815 


Loan & Improvement 


$3,155,000 


4,000,000 

Y. Loan 
or 4,500,000 
638,815 

11,203,815 

The earnings from June 5 to Jan, | were as follows: 

FKarnings ($98,271 per mile) ’ $638,759 

Expenses (45,35 per cent.) 289,670 


Net earnings ($53,706 per mile) $340,080 
The total length of road projected is 20 miles; in operation, 


644 miles double track. The authorized issue of first-mort- 
gage bonds is $600,000 per mile; amount actually issued, 
$8,000,000. The first-mortgage bond: bear 6, and the 
second mortgage, 7 per cent. interest. 

Mr. Richard P. Morgan, Jr., a well-known engineer of 
Bloomington, Ill., has begun suit against the company to 


recover damages for infringement on a patent granted to 
him some years ago for an elevated railroad strueture 


New York & Brighton Beach.—This company 
making arrangements build a railroad from Brighton 
Beach, on Coney Island, to Locust Grove, about three miles. 
From Locust Grove it will run steamboats to New York, 
making a new line to Coney Island. 


Lo 


New York Central & Hudson River.—The passenger 
trains on this road are now ruuning regularly, the late 
snow-blockade being entirely removed. The freight traflic 
is somewhat embarrassed, however, by the number of aban 
doned freight trains on the freight track, which will require 
some time to clear out, There were said to be, at the close 
of last week, 7,000 freight cars snowed in between Albany 
and Buffalo. As an example of the difficulties attending 
the clearing of the road, the Syracuse Standard says: ‘** The 
DeWitt yards are yet full of freight cars, and what is of far 
more consequence and anxiety, the entire yard is filled with 
And it is packed underneath the cars and around the 
wheels from three to four feet deep. ‘ Heaven alone knows 
when we will get out of this,’ said a railroad man yesterday. ‘If 
we get this thing shoveled out in amonth I shall be satisfied !’ 
One of the freight tracks from DeWitt to the Oswego junc 
tion, north of the city, is filled with freight cars a distance 
of five miles ” 


New York & Oswego Midland.—The Utica (N. Y.) 
Herald announces by authority that the negotiations be- 
tween the first-mortgage bondholders and the holders of Re- 
ceivers’ certificates of the New York & Oswego Midland 
Railroad Company have been brought to a satisfactory con- 
clusion, The agreement provides fora sale of the mort- 
gaged property, its purchase by the committee, and the or- 
ganization by it of anew company. The committee con- 
sists of C. A. Jordan, Henry Amy, F. P. Jones, Edward 
Livingstone, Theodore Houston, Edward Parsons, William 
H. Fenner, Jr., O. S. Williams and William C. Whitney. 
Six million dollars in bonds and $1,200,000 in certificates 
have already been deposited with the committee. The com- 
mittee has determined to withdraw the appeal in the fore- 


| closure suit now pending in the Supreme Court of the United 


States, at Washington, and to procure the entry in the case 
of a moderate decree. 


The sales of the Land Department during the year were | 


decrease, | 


probably be built soon, 


Rome, Watertown & Ogdensburg.—Through travel 
this road was resumed Jan. 13, after two weeks, 
blockade by snow, and some of the branches were obstructed 
for a day or two longer. The continued snow-fall and high 
winds filled up the cuts as fast as they were cleared, and 
at exposed points work had to be given up until the weather 
moderated. The loss to the road must have been consider- 
able from delay and stoppage of traffic, besides the cost of 
clearing the tracks. 








over 


St. Louis, lron Mountain & Southern.—The follow 
ing summary is given by the Commercial and Financial 
Chronicle of the new scheme presented to the stock and 
bondholders: 

“The points of material interest 
funding, etc., are as follows: 

“The agreement is dated Nov. 27, 1878, and subscribed 
by five sets of parties, viz.: the holders of mortgage bonds: 
the holders of stock: Robert Lenox Kennedy, Samuel G. 
Ward, Thomas Allen, Nelson M. Beckwith and Charles H. 
Marshall, the trustecs of the stock trust; the Farmers’ Loan 
& Trust Co.; and the St. Louis, ron Mountain & Southern 
tailway Co, 

‘Tt is recited that the company intends to pay in full the 
coupons maturing on and after July 1, 1879, on the several 
classes of defaulted divisional mortgage bonds, viz.: the St. 
Louis & Lron Mountain second-mortgage bonds, the Arkan- 
sas Branch bonds, the Cairo, Arkansas & Texas bonds, and 
the Cairo & Fulton first-mortgage bonds; but that only one- 
half of the interest on these bonds maturing on and prior to 
June 1, 1879, will be paid in cash. 

“The subscribing bondholders to deposit with the 
Union Trust Co. the funded intere certificates and unpaid 
coupons belonging to their mortgage bonds, and to receive 
in exchange therefor first-preferred income bonds, bearing 
7 per cent interest, payable annually on March 1, out of the 
net surplus income of the preceding calendar year, and ma 
turing at the same date as the bonds for tle arrears in in 
terest on which they are issued. The interest on these first 
preferred income bonds is to be payable after the interest on 
the several divisional mortgage bonds, and to be accumula- 
tive; the interest certificates and coupons for which they are 
issued are not to be canceled, but held as security for the 
execution of the agreement as specially provided. 

‘** The subscribing bondholders who hold consolidated mort 
gave bonds agree to deposit them with the Union Trust Co., 
and to receive in exchange therefor second-preferred income 
bonds, bearing 6 per cent. interest, payable annually out of 
the net surplus income remaining after the payment of all 
interest due on the first preferred income bonds, and accu- 
mulative. The consolidated mortgage bonds are not to be 
canceled, but kept as security for the execution of the 
agreement as specially provided. 

“The subscribing stockholders agree to transfer their 
stock to the trustees, who shall have the absolute right to 
vote upon the same until one year after the period subse- 
quent to March 1, 1880, when the company shall have paid 
the full interest due and accumulated on said first and sec- 
ond-preferred income bonds, provided also that the company 
shall pay punctually the full amount of interest accrued 
during that year on such bonds. * * * 

‘The instrument will not be binding upon the subscribers 
thereto unless, betore Jan. 10, 1879, it shall have been sub 
scribed by the holders of at least 80 per cent. of the outstand 
ing coupons and certificates for which first-preferred income 
bonds are to be issued by the holders of at least 90 per cent. 
of the consolidated mortgage bonds, and by the holders of 
at least SO per cent. of the capital stock, nor unless such 
amounts of interest certificates, bonds and stock 
certificates are actually deposited with the trust companies 
before Jan, 25. Provision is made, however, that t' e trus- 
tees may extend the time to a date not later than March 1, 


in the agreement for 








coupons, 


1879, and may reduce the subscriptions required to an 
amount not less than 75 per cent. of the outstanding cou 


pons and certificates, 90 per cent. of the consolidated mort- 


gage bonds, 75 per cent. of the stock, with like effect as if 
such reduced amounts and extended time had been those 
originally provided. When by the execution of the con- 


ditions of the agreement it shall have become binding upon 
the subscribers thereto in the required amounts, the pending 
suit to foreclose the consolidated mortgage will be discon- 
tinued.” 

The list of directors proposed to be elected stands as fol- 
lows: Thomas Allen, Samuel G. Ward, H. G. Marquand, 
Henry E. Pellew, Joseph 8S. Lowrie, N. M. Beckwith, Henry 
Whelen, C. H. Marshall, R. B. Minturn, G. 8. Morison, 
Lucius Tuckerman, R. J. Lackland and Ethan A. Hitch 


cock, 


St. Louis, Lebanon & Western.—This projected road 
is to run from Lebanon, Mo., on the St. Louis & San Fran- 
cisco, nearly due west to Wichita, Kan., a distance of about 
275 miles. The eastern part will be nearly on the line of 
the projected Laclede & Fort Scott road, where there is 
some graded road-bed that can be used. Itis said that the 
people along the line are ready to grade and tie the road, 
and that iron and equipment can be provided by a mort- 
gage for $8,000 per mile. St. Louis people are to be asked 
to take half the bonds, the other half to be placed in New 
York. 


Salem & Lowell.—At the annual meeting, held Jan. 8, 
the stockholders voted to renew or extend the existing mort- 
gages on the road for 20 years; to ratify the new lease to the 
Boston & Lowell, which extends the existing lease for 20 
years, from Oct, 1, 1878; finally to instruct the directcrs to 
petition the Legislature for authority to consolidate with 
the Boston & Lowell and the Lowell & Lawrence com 
panies, 
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Tennessee Railroad Debts.—The message of Governor 
Porter, of Tennessee, to the Legislature says: ‘‘Since the 
adjournment of the Fortieth General Assembly, the debt of 
the Memphis & Charleston Railroad, amounting to $1,617,- 
916; that of the Mississippi & Tennessee Railroad, amount- 
ing to $316,774; the balance due from purchasers of the 
Knoxville & Charleston Railroad, amounting to $51,125, 
and that of the Mississippi Central Railroad, amounting to 
$1,199,180, have been paid in the bonds of the state, and 
the same have been cancelled in pursuance of law. I trans- 
mit the report of R. P. Neely, Receiver of the Mississippi 
Central Railroad. This receivership cost the state nothing. 
It required the purchaser to pay all the expenses of operating 
the road while it was in the custody of the state.” 


Union Pacific.—Land Commissioner L. Burnham re- 
oorts for the year 1878 sales of 318,908.47 acres of land for 

1,557,082.32. The average price per acre was $4,88/; 
number of purchasers, 8,711, making an average of 85.93 
acres to each one. 


Wabash.—lt is reported that the negotiations between 
this company and the Illinois Centralas to the line between 
Chicago & St. Louis have come to an end, the Central refus- 
ing to accept the terms offered by the Wabash for the use 
of it: line. 


Wabash & Erie.—This company has filed articles of 
incorporation in Indiana to build a narrow-gauge road 
along the line of the Wabash & Erie Canal. The capital 
stock is to be $1,000,000. 


Wisconsin Central.—A_ dispatch from Milwaukee, 
Wis., Jan. 14, says that the trustees under the first mort- 
gage have taken formal possession of the road. This action 
istaken in consequence of suits begun by holders of bonds, 
who have sued the company and seriously embarrassed it by 
injunctions, attachments and similar proceedings. The com- 
plications have been further increased by the suit recently 

gun by the Trustee under the mortgage of the leased Mil- 
waukee & Northern road. The Trustees state, in taking 
,0ssession, that the affairs of the company are in a promis- 
ing condition, and they believe that, with freedom from vex- 
— litigation, all creditors can be protected and finally 
paid, 





ANNUAL REPORTS. 
Philadelphia & Reading. 


The following statements are from the report of President 
Franklin B. Gowen for the fiscal year ending Nov. 30, 1878. 
The detailed reports and tables are not yet published. 

No change is noted in mileage worked, whivh consists of 
98.4 miles main line; 228.6 miles of branches owned; 416.4 
miles of branches leased and 56.4 miles controlled, making 
799.8 miles in all. 

The earnings and expenses for the year were as follows: 

1878. 1877. Inc. or Dec. P.c. 









Travel. ‘ 1,526,425 $1,610,040 D. $83,627 5.2 
Merchandise. ... ” 690,766 
Coal : 7.206,95" 
7 errr 41,665 
Miscellaneous ..... 73,787 





5.0 


Gross receipts. . .$11,539,59:35 $12,142,910 ' BS: 
7,751,695 7 5.6 


Gross expenses..... 7,319,366 


$4,220,227 =6$4,.391.217 D. $170,990 3.9 

4° 15,179 D. 755 5.0 
5,489 D. "14 3.9 
63.8 D 0.4 0.6 
_ Receipts and — oes per passenger and per ton, includ- 
ing renewal fund, rents and taxes, were as follows, in 
cents: 


Net profits.... . 
Gross earn. per mile 
Net earn. per mile 
Per cent. of exps 





— —— 1878. --——— ee 

Receipt. Cost. Net, Receipt. Cost. Net. 

Per passenger...... . 23.9 17.5 6.4 24.1 16.6 7.5 

P. ton of merchandise 97.6 67.3 30.3 102.7 63.8 38.9 
Per ton of coal. includ- 
ing tonnage of main 

line and br’s only... .148.9 80.7 58.2 127.1 81.8 45.3 
Per ton of coal,includ- 
ing tonnage of later- 

erals also........... 122.0 73'5 48.5 105.4 66.6 36.8 


This includes all charges except interest on funded debt. 
Including only the actual working expenses of the road, the 
results would be as follows: 


-———-——-1878 .— —— —————-1877 , —_—__., 
Receipt. Cost. Net. ceipt. Cost. Net. 
Per passenger. . 23.9 13.2 10.7 24,1 12.2 11.9 
P. ton of merchandise 97.6 49.4 48.2 10°.7 44.9 57.8 
Per ton of coal,includ 
ing tonnage of main 
line and br’s on: 148.4 62.5 86.4 127.1 58.3 68.8 
Per ton of coal,includ 
ing tonnage of later 
WN osccesp bane 122.0 512 70.8 1034 47.5 565.9 
As condensed from the transportation and income ac- 
couuts the result of the year’s business is stated as follows - 
Receipts over cost of working the road..............$4,220,227.15 
Profit on steam Colliers...........c0ccssccovvssccscres 2322'425.58 
Balance of sinking fund, consolidated mortgage, year 


1876, not used. 199,364.45 


ren ..$4,652,017.18 
GD. coscvorcccccees coscescccvcecesocces 186,624 82 


ND iss Sate nth ep igdes cneviesindeveavudasstalel $4,465,392 .¢ 
Loss on Schuyikill Canal, less profits of 
Transportation Line..................+. $98,682.51 
Loss on Susquehanna Canal.. 179,926.70 


— - 278,609.30 


STI CT een ee ee $4, 186,783.06 
Interest on bonded debt for the year. .$4,576,576.54 
Interest on bonds aud mortgages...... 111,604.74 
Debit balance of interest account } 330,559.12 
——————._ § 018,830.40 





Debit balance to profit and loss.... 

This result is obtained by charging full interest and 
rentals, but of the amount thus charged $1,726,062 were 
payable in scrip. Using this amount, the following results 


are obtained : 

Interest and rentals payable iv scrip ................ $1,726,062 .00 

ee a ae £32,047 .34 
Cash surplus earnings for the year ............ "$894,014.66 


Funds advanced to Coal & Iron Co. to 


POF MIBSTOM.... cosercceweccesssesees $1,088,086 .46 
Less scrip for interest on debenture 
Backs ovee enntoeaat csceneses eeeneee® 


RE ed a ee _ $966,916.46 
Losses of Coal & Iron Co. for the year. 752,049.14 


———— 1,718,965.60 


Balance, cash deficit of the two companies for 
WE PORE «visa cds onecscsnntsaabeknn nanan 824,950.94 
The report says: ‘‘ This cash deficit has been supplied by 
withholding for three months the salaries and wages due to 
the officers and employés of the railroad company, which 
arrears have recently n liquidated by payments A wages 
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certificates, the amount of which outstanding practically 
represents a loan from the employés of the company to en 
= the latter to meet the bom 9 deficit in its operations for 
the year. 

‘The condition of the floating debt of the two companies, 
including therein certain items of bills receivable . dis- 
counted, towhich reference was made at the last report, 
has been, at the several dates mentioned, as follows: 


ok Ro aes es ee ee $6,320,329.46 
SR Sy EN Foon ctsebcléscovesadecnbesevecoveWaent 6,562,775.82 
By a hy 86s 44.6 bio 00s 085se dds ecnavesudowel 6,716,273.06 
oo SES reer reese 6,812, 767.73 
SAND BA, MU irh na 5 okies 50000 scxnnecasensaneabee 7,308, 145.06 
it Ss An, a Ged naib snscacie bon seedebb van dhecbeues 7,094,822.04 
) "s 2 | Ren Scnccethebsapeetoanen 6,890,164.33 
ih i cc nascs& owhes ihadbianoalts abikamdceien 7,400,241.96 
i diy Mi «ae ucndbeubeceesscconakaneterane mete 7,793,004,11 
ee Me EE, ua 4005 bdns 6o9%> oghiodavarbeneeetient 7,422, 311.32 
ID, SU EE. CaS Sdvccccescrscncsceredeponeeeadens 7,162,015.42 
es MTEL 5d sw Wied ead b00 vencddkilan dbeahaseeude 6,776,748.68 


OE ee en aes ee ee ee 6,419,003.38 


* Owing to the failure of the recent association of coal 
companies to secure for coal a sufficiently increased price to 
compensate for the great loss of tonnage sustained by the 
company in consequence of the restrictions imposed by the 
association, the anticipations formed last year of profits to 
result from the coalition have not been realized, and the 
managers have not only been unable to make any reduction 
of the floating debt, but its volume has been increased b 
the amount represented by wages certificates now out- 
standing. As the several stoppages of mining resultin 
from the restrictive policy of the coal association deprive 
the company of its accustomed daily and weekly re- 
ceipts from coal traffic, it was found impossible to 
pay the employés promptly, and at the close of the year 
there was due and unpaid for September, October and No- 
vember thesum of 8084 141.59: as there seemed to be no rea- 
sonable probability of being able to overcome these arrears 
until after the opening of the spring trade, it was considered 
best to issue therefor wages certificates in sums of $10 
each, bearing interest from Dec. 16, payable one-half on 
April 15 and one-half on May 15, and all receivable at any 
time for any debt due to either company. These certifl- 
cates have been very favorably received by the employés 
and the public; they are generally taken in business trans- 
actions at par, and are readily sold for cash at but a trifling 
discount; and when a few weeks’ interest upon them has ac- 
crued, it is not doubted that they will command a premium. 
The total amount of them issued up to Jan, 11 has been 
$701,520, of which there have been already received and 
canceled, in payment of debts due to the company for 
freights, tolls, tickets and coal, the sum of $183,810, leaving 
outstanding the sum of $517,710, to which must be addec 
of ordinary floating debt due Jan. 11, 1879, the sum of 
$6,710,513,91 as compared with the amount, %6,674,- 
980.52, due on Jan. 12, 1878, and referred to in the last an- 
nual report. 

‘*Tn accordance with the resolution adopted at the last an- 
nual meeting, the sum of $1,309,'765.53, representing that 
amount of the bonds of the company canceled by the opera- 
tions of the sinking funds previously charged against the net 
income of the company, has been used to reduce the amount 
standing in the balance-sheet to the debit of profit and loss. 
In addition to this amount, the sum of $199,364.45, being 
the unappropriated balance charged net income in the year 
1876 for the sinking fund of the consolidated mortgage loan, 
has been credited back to income account, and will no longer 
appear on the balance-sheet.” 

he following statement shows the condition of the scrip 
and income mortgage bond account at the end of the year, 
and gives the amount of each issued during the year: 


Debenture Gen, mort- 
and guaran- gage loan Perkiomen 
tee scrip. scrip. R.R. scrip. Total. 
Total amount to be 


EEE Se $9,284,475 $1,771,740 $101,250 $8,157,465 
Issued to Nov. 30, 
i delesd santas 5,519,407 1,716,300 97,110 7,392,817 
Less received with 
freight bonds..... | ee ery yo a 2,370 
Balance....... $5.517,037 $1,716,300 $97,110 $7,330,447 


Converted into in- 
come mortgage 
PE feb ckexes eve 2,041,140 


4,860 2,046,000 





Outstanding Nov. 

2 eee $3,475,897 $1,711,440 $97,110 $5,284,447 
Scrip issued in year 

ending Nov. 30, 

1878 Sasa 
Income mortgage 

bonds issued dur- 

ing year ending 

Nov, 30, 1878..... 238,140 4,860 ' 243,000 

The only other change in the capital accounts during the 
aed has been caused by the redemption of $6,500 of the de- 
venture freight bonds of 1868-93, received, according to the 
terms thereof, in payment of freight. 

The volume of traffic for four years is shown as follows: 


953,091 271,350 10,980 = 1,235,421 


1878. 1877. 1876. 1875. 
Passengers car- 
Mivaeeses secces 6,376,413 6,674,889 10,936,157 6,958,129 
Tons coal, 2,240 
Wis divs cds 550 5,909,140 7,255,318 5,695,207 5,505,455 
Tons merchandise 
2,000Tba........ 2,757,839 2,837,648 2.493.277 2,720,208 


Tons company’s 
material, 2,000 
_” LSS Oe 

Total tonnage 
(2,000 Ibs.) in- 
cluding weight 
of passengers... 10,319,853 11,833,826 10,236,326 10,099,040 


The report says: “‘ There is but little to report with refer- 
ence to the various leased lines, except that, as against last 
year, the Catawissa Railroad showsa falling off in net earn- 
ings of $103,210.84, and the Philadelphia, Germantown & 
Norristown Branch a decrease of $51,006.98. The Perki- 
omen Railroad shows an increase of $4,436.78, and the Read- 
ing & Columbia Railroad, with its leased line, the Lancaster 
& Quarryville Railroad, shows a decrease of $19,662.60. 

“The profit fromthe Express Department for the year is 
$52,835.73, as against $55,181.13 for 1877 a result which is 
entirely satisfactory, considering the general depression of 
express traflic during the year and the exceptional stagna- 
tion prevailing in the coal region due to the reduced output 
of coal. 

‘The steam colliers have made a net profit for the year of 
$282,425.58, after charging for insurance fund, $72,300. 
The first loss of the line occurred during the year in the total 
wreck of the steamer Leopard, on June 13 last, upon Lon- 
doner Ledge, near Rockport, Mass. The Leopard was built 
in 1870, at a cost of $104,979.36, During her eight years 
of service she had earned 80.09, and, in addition 
thereto, bad contributed to insurance fund $28,610.56; mak- 
ing a total of $93,390.65. Her entire cost has been charged 
off to insurance fund, which is still in credit $216,137.15,” 

The usual statement of rail renewals is given. There 
were 6,72814 tons of worn-out rails replaced last year, and 
the total product of the rolling mill was 10,227 tons. The 


412,110 315,981 482,222 581,084 





rails made by the rolling mill and laid in various years have | 


been worn out and replaced as follows: 57.4 per cent. of 

those laid in 1868; 84.8 = cent. of 1869; 81.1 of 1870; 

20.1 of 1871; 19 of 1872; 21 of 1878; 18.7 of 1874; 18.1 of 

1875; 4.4 of 1876; 1.5 of 1877, and 0.014 per cent. of those 
laid in 1878. 

COAL & IRON COMPANY. 

The total coal tonnage of this company has been as follows: 

1878. 1877, Decrease. P.c, 

Mined by company ....2,727,608 3,794,520 1,066,921 28,1 

7 tenants......1,100,181 1,389,108 288,927 20.8 

Total............. 3,827,789 5,183,637 1,355,848 26.2 

The income account of the company for the year was as 

follows: 


Rents of coal lands, lands and houses......... ...... $334,986.68 
REL SR PERE Se Le ERE ae 7,795,203 .14 
Iron ore and miscellaneous,........... ..... «6. .s05- 61,888 
OUI 6 ci Sec Sek e ha 04 tedvtoceawernens $8, 192,077.99 
Total expenses............... pnaltte wellendeds 8,648,314 .92 
. $456,236.93 
von tnik 205,812.21 








bcs sah tinunceakensa bee teehee (saeco 
Add logs on inventories, bad debts, etc... . 


Total charge to profit and loss........ ......... $752,049.14 


The expenses include $4,001,363.49 id the Railroad 
Company for tolls and freight on coal, @ report says: 

‘As compared with last year, it will be seen that with a 
reduced output of 1,855,848 tons, the company lost, after 
making allowances for ouprometion and bad debts, $752,- 
049.14, as against $755,478.37 for the previous year. 

“The total interest account of the Coal & Iron Company, 
other than that due the Railroad Compauy, for the year, was 
$1,088,086. 46. 

“Of which there was payable in scrip for the debenture 
loans $121,170. * * 

“The actual cost of mining and delivering coal into the 
railroad cars for the year was 123.7 cents as against 103.9 
cents for the previous year, an increase of 19.8 cents, of 
which about eight cents was caused by the payment of such 
increased wages as were due under the sliding scale to the 
increased price of coal and higher rates of toll and transpor- 
tation, and the remainder, 11.8 cents per ton is due entirely 
to the decreased production, necessitating the division of 
certain total fixed expenses by a greatly diminished produc- 
tion. 

“The result of the year’s business, due to the restriction 
of tonnage imposed by the associated companies, and as 
affecting the present and future financial condition of the 
company, is such as to merit the serious consideration by the 
shareholders of the question of the policy of remaining in 
an independent poliion, or of joining fa any association 
with the other companies for the improvement and protec- 
tion yg the trade, if such association should again be pro- 

208ed, 
a The recent association expired by its own limtation on 
Dec. 81, but the benefits which it was hoped the restrictive 
policy of the spring and summer would enable its 
members to reap in the fall were not realized, partly 
in consequence of the refusal of the Lehigh Valley in- 
terest to ratify the agreement of all the other par- 
ties to extend the term of the association over the win- 
ter, but principally on account of the very general belief 
that the Lehigh Valley interests would act independently 
after the expiration of the year, a belief which was con- 
verted into a certainty by the neglect or refusal of 
any of the shippers over the Lehigh Valley Railroad, in- 
cluding the Lehigh Valley Coal Company, to attend or be 
represented at a meeting held in New York on December 
27th last, to consider the question of future association, and 
at which delegates from all other interests in the trade were 
present. With the prospect of the termination of the asso- 
ciation and a return to lower prices, which, with over-pro- 
duction, inevitably attend open competitien, all dealers and 
purchasers bought from hand to mouth, as every prudent 
merchant or manufacturer was anxious to avoid carrying a 
stock of coal into a falling market. It is no exaggeration to 
say that the direct loss to the trade by the rolusal of the 
Lehigh Valley interests to ratify the agreement of their re- 
resentative to continue the association through the winter 
as been at least $38,000,000, of which large amount each 
marty to the association probably lost im the proportion of 
ts quota of tonnage. 

‘The injuries suffered by the company owing to the com- 
bination of last year, as compared with its independent 
position-of the previous season, were—an increase in the cost 
of mining coal ; a large decrease in the railway receipts from 
merchandise and passengers, owing to diminished output of 
coal; an increase of accidents in mining, due to the con- 
dition of the mines being affected by the frequent suspen- 
sions of mining; an unsettled feeling of discontent amon 
the miners and laborers in the coal fields,due to want o 
employment, which was not at all compensated by the 
increase of wages; a feeling of opposition among iron and 
other manufacturers at the frequent interruption of mining, 
resulting in a disposition to resort to other fuels rather than 
submit toarbitrary interference with the regularity of their 
accustomed supply of anthracite ; un absolute failure to 
realize in increased prices for coal, or increased rates of 
transportation, sufficient to overbalance the increased cost 
due to restricted production. All involving a loss of net 
profits to the two companies, as compared with the previous 
year, of $882,178.96. 

‘On the other hand, the benefits resulting from the com- 
bination have been the actual consumption of all surplus 
coal and the ability to secure fair eelees in the future, 
which it was impossible to obtain so long as the large pro- 
duction kept the market overstocked. It follows, therefore, 
that if the company could obtain its proper quota of the en- 
tire tonnage, and if perfect, good and fair dealing could be 
secured in any future compact between the several interests, 
this company would have nothing to lose by continuing as a 
member of any properly-organized association. It must be 
confessed, however, that the manner in which previous com- 
pacts have been kept by one of the parties, rather than the 
act of association itself, causes the managers to distrust any 
| future agreement that is not amply protected in all the es- 
| sential parts in which the last two have unfortunately proved 
| defective. 

“In open competition for the market, with the admitted 
excellence and great variety of Schuylkill coal and no re- 
strictions imposed upon production, the managers have no 
fear of the ability of the company to meet all of its cash 
fixed charges; but they cannot contemplate without a shud- 
der the prospect of again tying their hands by agreements 
such as P to made in 1876 and 1878, under which it was in 
the power of one interest to render abortive any attempt to 
secure increased profits, and they would be guilty of gross 
mismanagement if they consented to any further restriction 
| of production that was not accompanied by -—_ al and 
| effectual guarantees that the reduced output should yield at 
| least as great a profit as the increased quantity which could 

be mined and transported in open competition.” 

A table is appended showing the monthly coal shipments 
and the tonnage of both companies, with the net result (pro 
fit or loss) of the joint business for each month, concerning 
which the report says: 

“The fact that in the month of September, usually one of 
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the best of the year, with a railroad 


a cost of $1.491, cents per ton, the two companies actually 
lost $7,522.48, while in the month of November (the only one 
during the year when full time was e), with a total 
tonnage of 808,807 tons, of which the Coal & iron Company 
mined 378,590, at the low cost of 92 cents per ton, the two 
companies $956,283.08 net profit, after payment of 
all rentals, renewal fund and all charges, except interest, 
will show more forcibly than can be well expressed in words 
the danger attending another arbitrary restriction of ton- 


aim of the comeeny has always been to keep its property 
and plant at all times in good condition for effective produc- 
tion, so as to take advantage of the return of prosperity to 
earn enough to wipe off the score that has accumulated dur- 
ing the three years.” 

FINANCIAL PROSPECTS. 

The verert further says: ‘‘Three years of ordinary earn- 
ings, in fair times, would enable the company to resume div- 
idends; but it must be remembered that, in addition to its 
earnings, the company has a —— amount of most valuable 
securities which it could part with, and which, at the proper 
time, could be made use of, either to pay the floating debt or 
to retire the scrip and income bonds, 

A statement in detail is given of some of these securities, 
chiefly stocks and bonds of leased lines, amounting in all to 
$5,056) ,050, paying in all a yearly income of $339,209, (It 
may be noted that the value of these securities is in a great 
measure dependent upon the solvency of the Reading Com- 
pan itself.) The report continues: 

“So long as the present depression continues, it has not 
been thought advisable to present any scheme looking to the 
final extrication of the company from financial difficulties, 
but upee the return of prosperity and the demonstration of 


the ability of the company to earn, in addition to its fixed 
charges, enough for a reasonable dividend upon its shares, it is 
not doubted that sufficient money can be raised in the 


y 

form of additional capital to liquidate the floating debt, in 
which event some of the securities in the above list, together 
with the $5,000,000 of unissued general mortgage bonds, 
could he used to retire the scrip and income bonds 
and when this is accomplished all the earnings over fixe 
charges could at once be distributed to the shareholders. In 
the meantime the monaanr anticipate no difficulty in carry- 
ing along the floating debt, which is now all abundantly se- 
cured by collaterals; and feeling secure of their ability 
to mect all cash fixed charges. If there is no restriction of 
coal tonnage, they do not propose to surrender the independ- 
ent position of the company to become a member of any new 
coal association, without receiving practical guarantees that 
it will be to the advan’ of the company to do so.” 

The rest of the report is taken ui th a statement of the 
reasons for the failure or non ion of the investigating 
committee of stockholders appointed last yor, and an expla- 
nation of the affairs concerning which the charges of Ex- 


{ 
tonnage of 327,000, of | 
which 189,000 was mined by the Coal & lron Company, at | 


| the stockholders, as expressed at the last annual meeting, 


| regard for econom 


nage. 
fin the present depressed condition of the coal trade, the | 


| the continuance of our joint operation. 
| tion involved double negotiation in entering into business | 





President Smith were made, and which the committee was 
to investigate, 


Boston & Lowell. | 

This me owns a line, all double track, from Boston | 
to Lowell, 26. — with five branches, 19.21 miles in 
all; it leases the Lowell & Lawrence, 13 miles, the Salem & 
Lowell, 16 miles, and the Middlesex Central, 7.98 miles, 
making in all 45.96 miles owned, and 82.94 worked. The 
whole system and that of the Nashua & Lowell have been 
worked under one anegemens, and the earnings divided, 
the Boston & Lowell ving 69 and the Nashua & Lowell 
81 per cent, This arrangement is now ended, as noted | 
below. The report is forthe year ending Sept. 30, 1878. 
The Salem & Lowell and Lowell & Lawrence roads are 
substantially owned and arrangements are being made to 
consolidate them with this company. 

The balance sheet is as follows: 





Stock O70. 716 per RS caG eas h rs awoke sodece scceee sh $3,250,000,00 | 
Bonds ($53,206 per mile)............. 65.0 eeeeeecneeee 2,449,500.00 | 
Notes payable........ AMAL MbvNELS O90 KOR Tern cdors bees 285,000.00 
Lowell & Lawrence and Salem & Lowell RK. R....... 75,840.00 
Coupons and dividends unpaid and October coupons 64,122, 61 
AL cnt abdbschdchhavecncvcsencec, cnccccece 453,611.51 
Fle Sat Roe PRE 17 ae REN Fa DER $6,577,574.12 | 


Total. 
Cam and equipment ($109,275 














POP WUD) 65 Vi ecetie test voseees: ctce. $5,022,205.38 | 
Leased lines equipment,.............. 51,084.60. | 
East Cambridge and Mystic Wharf 

properties,....... pr bae veccne ovesanes 535,339.20 
Leased lines accouats...... sbieshanaes 407,174.00 
Nashua & Lowell joint accounts,..... 157,145.94 
Sinking and insurance funds,.......... 207,744.54 
Cash, receivables and materials....... 195,890.46 

———— —$6,577,574.12 

During the year the bonded debt was increased $325,000, 
and $122,000 — were retired. 

The work repo is as follows: 

Train mileage: 1877-78. . 1876-77. Inc. or Dec. P.c. 
DOANE sj circ. Vedeteet 531,044 627,938 I. 3,106 0.6 
| RS RE ee 412,713 411,869 I 844 0.2 

Total....... conde 043,757 939,807 1. 3,950 0.4) 
Passengers carried....... 1,935,843 1,941,787 D. 5,044 0.3 
Tons freight carried....... 604,122 568,430 I, 35,602 6.3 
The earnings for the year were as follows: 
1877-78. 1876-77. Inc, or Dec. P.c. 
Passengers...... $470,367.08 967.56 D. 36,600.48 7.2 
Freight........... 572,246.23 587,016.42 D. 15,670.19 2.7 
Mail and Exp.... 28,708,04 31,477.73 D. 2,679,609 8.5 
Accumulation of 
sinking funds.. 9,655.24 11,407.78 D. 1,752.54 15.4 
‘Total......$1,081,066.59 $1,137,769.49 D. $56,802.90 5.0 
Expenses,..... 761,538.48 789,762.28 D. 28,223.80 3.6 
Net earn. $319,528.11 $348,007.21 D. 28,479.10 8.2 
Gross earnings 

per mile..... 13,034.32 13,717.99 D 683.67 5.0 
Net earnings 

per mile..... 3,852.52 4,195.89 D 343.37 8.2 
Per cent. of ex. 70,44 69.41 I. 1.038 15 

The result of the year was as follows : 

IES, ck con ta ince CRadu thes bab saneatagsrercce>s $319,528.11 
Ree ee $116,349.81 
pS Pe rae 94,718.12 
Dividend, 2 percent 65,000.00 

————_. 276,067.93 

INI ia virts ds cs non cemniades ieteieal the Cady imams cues $43,460.18 


A new iron coal shed has been built at East Cambridge. 
Commodious entrances have been made in the front of the 
Boston passenger _ A new iron bridge is being built 
over Gorham t in Lowell. Thecut through the ledge at 
Lowell is being ‘widened to permit the construction of a new 
train house. e ht bridge to the East Cambridge yard 
has been widened to allow four tracks along its whole length. 
The Mystic Wharf is now in full use and pockets for storing 
coal have been built. The bridges and other preliminary 
work on the extension of the Lowell & Lawrence road in 
Lawrence are finished. Arrangements have been made to 
extend the Middlesex Central road some three miles to the 
Framingham & Lowell at Concord Prison. 

















Concerning the contract with the Nashua & Lowell the | to the advantage, we think, of both parties. Tosupply the 
report says: Savannah & Charleston road the necessary accommodations 

“The contract for the joint operation of the Boston & has cost us about $4,500, while between the 1st of January 
Lowell and Nashua & Lowell railroads, which commenced | last and the 80th of September, we have received from it the 
Oct. 1, 1858, expired by its own limitation on Ont. 1 last, | Sum of $6,448.49. 
During its existence the directors have repeatedly called at- 
tention to what they believed to be its favorable operation New York, New Haven & Hartford. 

This company owns a line from’ Williamsbridge, N. Y., to 


for both corporations, and in accordance with the views of 

Springfield, Mass., 123 miles, wiih branches from Berlin, 
Conn., to Middletown, 10 miles; from Berlin to New 
Britain, 3 miles; from Windsor Locks, Conn., to Suffield, 4.5 
miles, and in Hartford, Conn., one mile, making 141.5 miles 
owned. It leases the Harlem River & Portchester road, from 
New Rochelle, N. Y., to Mott Haven, 10.8 miles, and the 
Shore Line road, from New Haven to New London, 50 miles. 
The accounts of the Shore Line are kept separately, the 
figures given being for 153.3 miles wwenieed. Its trains run 
on the New York & Harlem track from Williamsbridge to 
the Grand Central Depot in New York, 11 miles. The 
| report is for the year ending Sept. 30, 1878. 

The equipment is 98 locomotives ; 199 passenger and 59 
| mail aad baggage cars; 1,280 freight and other cars. Two 
passenger cars were added during the year. 

The balance sheet is as follows: 





they have exhausted every reasonable endeavor for the con- 
tinued identification of the two interests. Even a moderate 
and efficiency seemed to forbid that two 
railroads, the one 26 and the other 14 miles in length, and 
forming part of a through-line, should be operated sepa 
rately and of necessity to a greater or less extent antagonis- 
tically. In presperous times such action could not be justi- 
fied, and in this period of business depression it can exist 
only in disregard of the plain interests of the stockholders | 
of one or both of the corporations. The upper connect- | 
ing roads of the through line were alsodirectly interested in 
To them a separa- 


contracts, and required separate accounts and separate set- 
tlements with each corporation. Before the expiration of | 
the joint contract, therefore, your directors proposed (sub- | 


ject to the approval of the stockholders) to take a lease of | Stock ($109,541 per mile)..........-.+0e.-+-sereeees am tet 

the Nashua & Lowell Railroad for 99 years, at an annual | a accounts BOA DAIANCES. ......0.26 secccccecs 306,204." 
aL . : Sontingent account tepuainecadh «akon 169,261.30 

renta) of 6}4 per cent. upon the capital of $800,000; to pay | profit and loss. tpi 1,049,376.17 

all taxes and to assume the entire rental and operation of ——- 

their leased roads; to purchase at existing cost the in i re sabuiyisuxcattbcooun . . .$17,924,841.49 

terest of the Nashua & Lowell Railroad in the cor-| Railroad, equipment, real estate, 

poration ware-houses in Boston and the Mystic prop-| ‘ocks and wharves ($111,!87 per. 

erty at Mystic; to assume the liability of the claims | nied. 7" $15,733,002,09 


against the Peferborough Railroad, amounting to $105, 
000, and the $60,000 advaneed to the Manchester 
& Keene Railroad. This offer was made with a full appre 
ciation of the fact that suchrental was more than present | The company has no funded debt, but is liable as indorser 
earnings could justify. It was based upon the idea of a | on Harlem River & Portchester bonds, the annual interest 
probable increase of future earnings under along lease, and | on which is $180,000 Capital expenditure accounts were 
the avoidance of useless expense and all conflict of interests. | jncreased $39,953.29 for new cars and steam-tug boat. 

This offer was accepted by a majority of the directors, and | The earnings for the year were as follows: 

afterward declined, and on the 1st day of December the two ; 


| Debit balance, Shore Line............ 271. 
Cash, cash assets and receivables....  1,507.029.27 
——— 17,924,841.49 























roads went under separate management. Considerable | passengers. 9000 oL92 90400, 264.98 p'$is8,001 01 wry: 
progress has been made in the division of the rolling stock | Preight....... 1.309.778.08  1.326.707.34 D.. 16,929.26 1.3 
and personal property, which is owned in the proportion of | Mails and ex- ihn 
69 to 31 per cent. and no great trouble is anticipated in per press... .... 266,331.10 919,495.45 E- 53,895.65 Ra) 
fecting such division. Interest 35,701.55 5,654.65 I.. 20,046.90 : 
‘While the directors express their regret at what they ‘it sins Weiss diene niet ik Ge ae ae. ieee a 
conceive to be an ainaceunit expense, they feel entire con-| », otal. tee ” ET $3, 954,060.37 sae ERE a 
fidence in the capacity of this corporation to attract, by its | Tasos. are isi 006 '836,76 I 980072 45 
superior facilities, its full share of the public patronage, and| bididaiienidid sist Seat arbi = an 
in its ability with efficient and economical management to | Total .....$2,168,492.88 $2,222,377.34 D.. $53,884.46 2.4 
fully protect its interests and make a fair return to its stock- | —-— — - —<—<—_——_— -_—— 
holders.” . Net earn. $1,684,489.77 $1,731,683.03 D.. $47,193.26 2.7 
7TOSS @€arn, per 
Northeastern (South Carolina). * mile..... oe 25,133.61 25,792.96 D.. 659.35 2.6 
ed Net earn. per 
This company owns a line from Charleston, 8. C., north |, mile........ 10,988.22 11,296.04 D.. 307.82 2.7 
ward to Florence, 102 miles. It is equipped with 13 engines; | Pe" cent.work naan 50,72 I] 0.33 «(0.7 
13 passenger and 5 mail and baggage cars; 87 box and 55 Phan stin: gpenrneg S05 PETS, os aad “i 
_— cars, The report is for the year ending Sept. 30,| ana ate : 56,28 56.20 I.. 0.08 0.1 
‘ Th general account is as follows: Neither earnings nor expenses include the rental paid for 
SE... - taccbe cages eeanhauseasGubeae $899,350.00 the use of the Harlem track into New York, which was 
J ,0O0 € o - £9 « ms " = 
NIN IIE fc <5 co 5500s wiavsescesdansedneds ieee ¢: 88,000.00 | $228,938.92, or $20,813 per mile, last year, against $235,- 
— -——— | 765.88 the previous year. Earnings, especially passenger 
Total stock ($9,680 per mile).........-...0008. $987,350.00 | earnings, show less decrease than might have heén expected 
Bonded debt ($10,627 per mile)......... . avbbdetcee 1,084,000.00 | in view of the extremely sharp competition of the boat lines 


Certificates of indebtedness and interest outstand 


. | for the New York-Boston business, and the refusal of the 
59,180.71 | land line to lower rates. 


08,234.7 - diag 
108,3 7 ‘S| The income account may be expressed as follows: 











NOD. oo i inc scemmsta dense deasmnmeamiakouenias $2,238, 765.47 | $1,684 489.77 
Road and equipment ($21,060 per mile)$2,148, 130.65 on Harlem River & Portche 
OIE GUI 6 occ :dvcecedeccnccovendute 17,301.46 ee ee high kes eeewe Saal 130,000 
Assets, real estate, receivables, cash, Dividends, 10 per cent.......... . 1,550,000 
ah 6 tig tia bene 0awhnns 440 ces shaun tel ———— 1,680,000.00 


73,333.36 
— 2,238,765.47 | 


The bonded debt cousists of $820,000 first-lien 8 per cent. 
bonds; $234,000 second-lien 8 per cent. bonds; $2,000 old | 
bonds never presented for payment and $28,000 real estate 





pooped veneers $4,489.77 
76,394.87 
1,539.43 


Balance paths nies ea 
Increase in accounts payable.... .... 
Decrease in Shore Line debtor balance 








bonds. There are also $88,000 second-lien bonds held by Total.......... eo $82 424.07 
trustees as security for the same amount of preferred stock. | Increase in materials on hand..... 3 

The company is endorser on $40,000 first-mortgage 8 per | New equipment......... : tases 3 

cent. bonds of the Ashley River Railroad. The account - 44,025.61 


shows a decrease of $30,886,338 in liabilities and a gain of | 





$19,557.57 in assets. | ; Balance... tees eaee reer = r $:8, 398.46 

Some traffic statements are as follows: | Cash and cash asneta, Oct. 1, 1677..... .....++++ 2000s eee 

1877-78, 1875-76. Inc. or Dec. P.c. | Cash and cash assets, Oct. 1, 1878.............. $1,507,029,27 

. ive ileage 9,95 Ga : 5 

a ae wae te ergy 96.807 «1 6380 i@s| The cash and cash assets are made up of $401,056.71 

Bales cotton carried..... 78.560 66.688 1. 11872 17/8 | cash ; $361,086.46 loans and bills receivable ; $223,242.89 

Barrels naval stores....... 132,706 133,385 D. 679 0.5| accounts and balances due, and $521,643.21 advances to 
Locomotive service cost 15,91 cents per mile. The aver- | Harlem River & Portchester road. 


age mileage was 20,962 miles per engine; highest reported | The traffic of the year was as follows : 








for one engine, 34,842 miles. Two engines are rebuilding | Train mileage : 1877-78. 1876-77 Inc. or Dec. P. ce. 

and made very little mileage. | Passenger . 1,385,499 1,401,741 D.. 16,242 1.2 

The earnings for the year were as follows: Freight 102,221 685,600 I. 16,621 2.4 

1877-78 1876-77 TanorDec. P.c.| Gravel. ... 33,837 25,989 7,848 30.2 

Passengers $83,531.61 $72.503.85 I. $11,027.76 15.2 ‘ 2101587 2113330 'B.207 ; 

Freight...... 265,607.66 233 662.46 I. 31,945.20 13.7| p-.. Potal.-.- eat REY ny RS wa 6S 

Mail 14°505.55 13.905.00 I 600.55 4 | Pass. carried.. 3,225,468 3,564,366 D.. 38,898 1.1 

wees patented paces ts . ‘55 4.3) pags. mileage 105,458,051 111,641,817 b.. 6,183,766 5.5 

. a ya ath ee ee - hn a ; Tons freight car. 898,790 886.476 I. 12,323 1.4 

Total $363,644.82 $320,071.31 L. $43,573.51 13.6) - ; re oti 3 ene r ‘ r 

‘ " ’ : wo at y ” | Tonnage mileage. 45,594,854 39,646,733 I.. 5,948,121 15.0 
Expenses 201,144.38 | 192,038.37 I, 9,106.01 4.7 Reni ‘ 
: : mauled ; Av. Train load : 

Tat mavnincn @180 8 44 &19R 025 ae AM En ca | Passengers, No, 76.12 76.65 D.. 3.53 4. 

imu $128,082.04 1, $84,467.50 26.9 | Freight, tons. . 64.93 57/83 1. 7°40 12°: 

ae at . 8,565.15 3,140.60 I. 424.55 13.6| These figures indicate a falling off in thraugh rather than 

pot earn. per mile 1,593.14 1,255.22 ‘ 337.92 26.9|in local traffic, with an increase in the average haul on 

er cent, of exps.... 55.31 60.01 D, 4.70 7.8) freight. 

The income aceount was as follows: : | The report says: “‘Yourroad and equipment have been 

ye — mee as pe tik shee ed tah sy a ore wma 44 | kept in their usual excellent condition. he tracks of the 

on onl PEAR NE i aI 7 OBB ai Main Line from Harlem Railroad Junction to Springfield, 


7334.00 of the Shore Line from New Havento New London and of 


Extraordinary expenses, improvements, ete. ~ . ; - 
' ——— 112,106.64 | the Harlem River Branch are now laid with steel rails, ex- 








—— | cept about eight miles, on which steel-capped rails are in use, 
Surplus for the year..........+ s...sceseeseeseees $50,393.80 | This condition of the track will, for some years to come, 
Balance of profit and loss, Sept. 30, 1877............. 57,840.96 | considerably reduce the cost of road_ repairs, and, it is to be 
Seen ’ vill e » your ¢ any to keep its net annual in- 
3 e. 8 ila Ek a MP ET ona 74 | hoped, will enable your company 
Balance, Sept. 30, 1878...........+--sseesseeees $108,234.76 come hereafter from pollens below the amount for the 


; , _ 

During the year the road-bed, bridges and trestles were | year, even if business shall continue in is present state of de- 

much improved; 594 tons steel and 68 tons new iron rails | pression. 
were laid, and 650 tons more of steel rails have been laid since 


Z — . - : SHORE LINE DIVISION, 
its close. Two engines are being rebuilt and the cars have 


The earnings and expenses of this road were, for the year: 


had thorough repairs. 1877-7 1876-77 I D p 
The company has, as far as possible, resisted the tendency 07-78. eee. poy tye 46. 
gay y “$e Y | Passe 225,423.37 $251,735 26,5 
of connecting and parallel lines to excessive competition and Hiner a id anes ee pad a Sees tt = 
extremely low rates. | Express, mails, ete. 29,388.91 24,897.01 I. 4,491.90 18.0 








The report says: ‘‘ Under a joint agreement between the 





Savannah & Charleston, the Ashley River and the North- Total..........$317,978.57 $342,374.59 D.$24,396.02 7.1 
eastern railroad companies, the former, for andin consider- | Expenses . 216,439.14 292,505.15 D. 76,066.01 26.0 


$101,539.43 
100,000.00 








ation of its use of the respective tracks of the latter, guaran- 
tees to the Ashley River Railroad Company a monthly in- 
ayo of “= ig bony - be +d cost of aa rose (say $48,000) 
its taxes, and a bonus o r month, all to be equalat| g sit. 
least to $860 per month, payekip monthly, and to the PP gee Pa een 
Northeastern Railroad, its proportion of one-half of the re-|__ mile 
venue derived from the use of its track according to its | Net earn. per mile... 2,030.79 997.39 I. 1,033.40 103.5 
distance, with a monthly sum (at present of $166.67) for | Per cent. of exps .. 68.06 85.43 D, 17.37 20.3 
certain depot facilities, to be afforded them at Charleston. The expenses include this year $53,132.40 for steel rails, 


$49,869.44 
100,000.00 


Net earnings. 
Rental paid... 





$1,539.43 $50,130.56 


6,359.57 6,847.49 D. $487.92 7.1 





“ This arrangement has, sofar, worked satisfactorily, and | in.addition to ordinary repairs and renewals. 





